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TO  THE 

Right   Honourable 

GEORGE  Lord 
£ERK£L£T,Lord 
of  Berkeley,  Mowiray, 
Seagrave,  and  Bruce, 
Cujlos  Rotulorm  of 
the  Counties  of 
Gloucefter  and  Surrey : 
and  Governour  of 
the  LEVANT  COM- 
PANY 

My  Lord. 

17*  is  not  vanity  to  be  in  thefajhion 
now  a  days  fo  universally  that  as 
Taverns  and  fair  Shop  render  them- 
selves remarkable  by  the  Beauty  and 
Coftlinefs  of  their  Signs,  fo  Books  juftle 
A  a  into 


The  Epiftle 

into  pubhck  -view  under  the  liberty 
of  a  cofiJpictiouscDcd?caiiofi9  that  gives 
me  the  boldneji  to  prelent  this  Trun- 
cation to  your  Lord/pip ,  and  under 
your  honourable  name  to  the  Rnglifli 
Reader.  Though  your  Lordfrips  no- 
ble vertues  (too  many  in  re(pt£l  of 
your  mode  fly  and  my  insufficiency  to 
to  be  here  particular  ly  named),  which 
render  your  honour  worthy  of  that 
degree  in  this  Kingdom,  that  fo  many 
and  famous  Ancestors  through  fo  ma- 
ny ages  have  transmitted  pure  and 
unflained,  to  receive  a  new  luifre  in 
your  Lord/hips  perfon  ;  might  make 
nte  juftly  to  be  fufpetied guilty  of  that 
ambit io7i.  But  it  is,  my  Lord,  the 
fubjeff  of  the  difcourfe,  acceptable  (no 
doubt')  to  all  the  ingenious ,  and  ve- 
ry tifejul  to  fuch  as  are  conversant  in, 
or  curious  to  know  the  viciffitudes  of 
the  Jfeas  and  Winds,  with  their  cau- 
fes  and  feafins ;  that  prompts  me  to 
adventure  the  offering  of  it  to  your 
Lord/hip ,  who  by  reafon  of  the  con- 
spicuous rank  you  bear  in  thofe  two  il- 
luftrious  Bodies,  the  Honourable  Eaft- 
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Dedicatory. 

India  and  Levant  Companies  of  this 
Kingdom,  under  his  Majefty,  the  great 
promoters  of  Trade  and  Navigation ; 
as  their  representative  may  doubly 
honour  it  with  a  public k  patronage  : 
that  as  by  the  favour  of  your  Lord- 
Jhips  protection  it  may  be  more  effee- 
med  of  thofe  skilfull  and  industrious, 
who  under  the  Aufpices  of  our  Lord- 
foipsCompanies  de\cend  into  the  deeps, 
and  to  whom  it  may  prove  ujefull.  So 
I  may  like  wife  in  imitation  of  the 
learned  Author ,  give  it  an  address 
parallel  to  it's  orginal  dedication,  for 
the  fame  reasons  that  are  mentioned 
by  him ,  and  are  nee  die  [s  here  to  be 
repeated  to  your  Lord/hip. 

I  confers,  my  Lord,  when  at  fir  PI  I 
was  told,  that  the  Treat  ije  might  de- 
ferve  a  patron  alfo  in  this  Countrey , 
I  was  not  fo  pert,  having  never  had 
the  honour  to  be  known  to  your  Lord- 
/hip,  to  think  of  prefixing  your  Lord- 
jlnps  name  to  this  Transition  ;  until 
the  learned  and  worthy  Terfon  who 
advifed  me  to  the  undertaking , .  fug* 
gefted  to  me  likewise  the  futablenefs 
pf  the  dedication.  A  3       And 


The  Epiftle  &c. 

'Andthefe  are  the  reafoiis,  My  Lord, 
which  give  me  coiifdence  to  hope,  that 
yourHonour  will  vouch  fife  for  the  faU 
of  the  Treatise,  to  pardon  the  boldness 
of  him  who  by  presenting  it  in  Eng'iih 
to  your  Lord/bip,  deflres  to  give  a 
fmallproofofthe  great  pajjion  he  hath 
to  be  reckoned, 


My  L  O  R  2), 

Tour  Lord/hips 
Mofi  humble  obedient 
and  devoted  Servant 

Arch.  Lovel, 
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TO  THE 

Moll  i%ftrious  and  mighty  Lords, the 
States  of  Holland  and  Weft  Frief- 
land. 

Moft  illuftrioas  Lords,, 

1am  not  ignorant  that  in  this  age  afwell  as 
in  all  others,  there  are  many  that  will 
condemn  an  endeavour  to  explain  the  Seas 
and  Winds,  as  arajh  and  vain  attempt,  feeing 
they  take  it  for  certain  that  moft  of  the  motions 
which  are  obferved  in  the  Air  and  Waters  are 
uncertain,  fickle  and  tyed  to  no  conflant  rules. 
Tet  if  lovers  of  Truth  will  be  pleafed  but  to 
vouchafe  a  little  fludy  to  ponder  and  contem- 
plate thofe  things ,  which  becaufe  they  are  not 
fuffciently  enquired  into ^  appear  fortuitous-, 
they  will  be  forced  even  againft  their  wills,  to 
acknowledg  that  there  is  a  noble  and  conflant 
order  of  nature,  which  fuffers  nothing  to  happen 
by  chance  or  fortune  $  and  thatjhe  being  the  la- 
dy^  and  miflris  of  things  is  not  fo  unadvifed  as 
to  do  any  thing  rafhly,  but  that  Jhe  does  rather 
fo  faithfully  execute  the  laws  prefer ibed  by  the: 
great  Creator  to  every  being ,  that  if  at  any 
time  jhe  feem  to  deviate ,  if  is  not  nature  her 
felf  but  our  opinion  and  judgment  Qf  her  that 
ought  to  be  blamed.  This  hath  therefore  kind- 
led in  me  a  de fire  more  accurately  to  pry  into 
a  the 
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the  concerns  of  the  principal  motions  whi 
kip  pen  in  the  Ocean*  and  to  try  if  there  be  any 
Way  to  reduce  what  in  a  fc altered  and  tumul- 
tuary manner  have  been  observed  by  others  ,into 
fome  commodious  (if  not)  certain  method.  Al- 
though indeed  this  fluid  Element  feems  to  baffle 
and  fcorn  the  meafures  of  humane  underftan- 
dingy  and  that  the  caufes  which  move  and  ftir 
the  Ocean  feemfo  hidden  y  that  fome  have  par ^ 
pofily  ommitted  the  explication  of  it  $  and  that 
whiljh  others  with  more  confidence  than  fuc~ 
cefs  making  their  inquires  into  ity  and  lunch- 
ing forth  into  the  Ocean  without  fuffcient  [tore 
of  ProvifionSy  have  made  Sh'ipwr  ack^of  their 
fame  and  credit 3  though  they  have  efcaped  the 
danger  of  the  Waters  :  Ntverthelefis  the  ex- 
ample of  fuch  does  not  terrific  me y  from  decla- 
ring of  my  thoughts  publicity,  and  fo  much 
the  more  boldly  jhat  I  have  difcovered  in  thofie 
who  have  fit  upon  the  handling  of  this  fubjetl, 
a  great  ignorance  even  of  the  hiftory  of  the  mo- 
tions of  the  Seas j  and  that  they  have  hafiened 
to  the  illuflrating  of  the  caufie,  before  the  exi- 
gence of  the  thing  was ' fu'fficiently  known.  What 
on  this  fubjetl  I  have  performed,  I fiubmit  to 
the  judgment  of  any  man,  rather  than  my  own  \ 
for  I  am  not  f)  fond  of  my  own  performances, 
as  now  and  then  not  to  call  to  mind ,  that  men 
are  never  more  tmfiaken  than  about  their  own 
affairs. '  But  what  cenfure  focv:r  this  my  f mall 
labour  may  meet  with  3  yet  I  make  no  doubt  to 
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pre/em  it  to  your,  mofl  Illufirious  Lord/hips^not 
only  becaufe  my  obedience  and  duty  fo  engageth 
me,  but  alfo  becaufe  it  treats  of  a  fab j  eft  which 
of  all  men  living,  concerns  mo  ft  your  people* 
Wherefoever  the  Seas  do  reach,   and  the  Sun 
jhine,  thither  do  your  Jfcips  go,  neither  is  their 
courfe^ftopt  or  ended,  but  where  nature  her  f elf 
(elf  fetsup  her  limits.     If  the  number  of  them 
be  confidered  it  is  fo  great,  that  all  the  Ships  of 
Europe  mufiered  into  one  body,  cannot  equal  the 
number  of  Dutch  Veffels.     And  though   the 
Navies  of  your  people  be  fovafl  and  numerous 3 
yet  do  they  injury  to.  no  man  mile fs  fir  ft  provoked. 
They  run  over  and  fearch  all  the*:  comers  and 
creeks  of  the  Ocean,  not  to  bring  damage  to  any, 
but  advantage  and  profit  to  themfelves  ,    And 
thereby  to  all  mankind.  Tet  though  your  mari- 
ners by  their  care  and  vigilance  feem  to  have 
already  attained  to  this,  that  with  more  fuccefs 
than  any  other  nation  they  fail  the  Seas ,    and 
that  it  be  the  common  opinion,  that  the  Ocean 
receives  no  Fleets  with  a  ipore  f.niiing  counte- 
nance ,    than  what  fet  out  from  your  ports,  yet 
it  can  hardly  be  -other ways ?  but  that  amongftfo 
many  thmf and  Ships ,   and  fo  many  Myriacles 
of  Sea-men ,  the  infeparable  misfortunes  of  Na- 
vigation Jhould  not  fometimes  happen.     Not- 
withftanding  they  are  not  to  be  imputed  to  the 
Seas  and  Winds^  which  in  the  greater  fart  of 
the  inhabited  World,  are  pretty  regular  and  con- 
pant ,'  but  to  the  fault  either  oj  the  comman-r 
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rs  or  Sea  men,  who  being  ignorant  of  the  flow* 
gs  and  ebbings  of  the  Sea,  do  blindly  and  to 
their  own  hurt  fometimes give  and  receive  or- 
ders. For  I  think^the  more  fkilful  Navigators 
will  freely  confefs  that  the  great  eft  Shipwracl^s 
that  do  happen  at  Sea,  do  for  the  moft  part 
proceed  from  the  ignorance  of  the  feafons ,  and 
of  the  ccurfes  of  the  Winds  and  Ocean.  And 
they  will  alfo  acknowledg  that  it  is  fafer  fail- 
ing on  the  Sea  in  a  boat  of  Reeds'  where  skill 
is  not  wanting,  than  in  a  large  and  well  built 
Jhip,  whofe  commander  is  ignorant  of  the  alte- 
rations that  happen  in  the  Seas  and  Air.  But 
to  what  pur p oft  jhould  I  di ft  our  ft  of ^this to  your 
moft  Illuftrious  Lordjhips  who  know  all  theft 
things  to  the  full,  and  do  unanimoufty  wiftj  for 
the  good  of  your  people  that  fome  art  might  be 
found  out,  that  might  afford  fo  great  confidence 
and  fecurity  tofaylers,  that  they  might  no  more 
be  affraid  of  the  motion  of  the  Seas,  than  of 
that  of  the  Earth.  But  feeing  this  is  not  to  be 
performed  by  Human  reafon,  it  will  at  leaft  be 
no  crime  to  have  publifthed  ftmewhat  (how  lit- 
tle foever^)  for  the  good  of  life  D  and  whereby 
any  profit  may  be  reaped.  I  hope  you  will  not 
then  tak^e  in  ill  part  theft  my  undertakings,  eft 
pecially  if  I  may  feem  to  have  beftowed  any 
thing  be  fides  my  good  will.  And  if  my  hopes  de- 
ceive me  not, and  that  I  do  but  receive  the  leaft 
approbation,  I  jhall  not  only  be  well  fat isfted, 
but  much  inflamed  with  a  deftre  hereafter  to  ftt 
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upon  the  fame,  and  many  other  things  relating 
to  this  fabjeft  y  fomewhat  more  accurately  and 
largely.  But  if  othervpife  this  my  endeavour 
feem  frnitkfs ,  yet  Jhall  I  not  neglefl;  the  duty 
of  a  good  commonwealths  man,  but  incejfantly 
fray  that  your  weft  Illufirious  Lordjhips  and 
Commonwealth  may  enjoy  continual profperity. 


Moft  Illuftrious 
and  Mighty  Lords, 
Your  Lordfhips 
moft  humble  Servant 

ISAAC  V  OSS  I  VS. 


T  RE 


The  Author  to  the  Reader. 

Reader. 

T Hough  I  be  ignorant  what  Title  to  give  you, 
yet  will  I  befpeak  you  by  that  name  which 
ieems  molt  limbic  to  equity  and  cuftom.  Nevcr- 
thelefs  I  am'fo  far  from  believing  that  moft  of  you 
will  be  favourable  and  kind  tome,  that  I  am  even 
pcrfwaded  that  at  prefent  there  are  fome,  who  un- 
der colour  of  honour  and  good  will.,  do  fecretly  lye 
in  wait  for  my  writings,  whetting  already  their  ve- 
nemous  Teeth,  that  with  the  breach  of  a  peftiferous 
and  pyfonous  breaft,  they  may  either  k  ilJ,or  render 
hateruland  maimed  all  the  births  of  my  diligence,' 
even  before  they  fee  the  tight.  It  may  be  you  ex- 
pedtthat  with  a  great  Train  Ifhould  march  out  a- 
gainftfuch,  and  revenge  my  felf  of  fo  great  an  in- 
jury: but  if  you  think  fo  you  are  much  miftaken, 
for  I  take  it  not  to  be  my  concern  to  fet  upon  thole 
\vho'd'eclarcWa*r,notapainft  me, but  truth  it  felf. 
If  I  be  notmifinformedby  ibme  friends,  there  live 
in  fome  Colleges  a  certain  kind  of  Men,  who  have 
mutually  combined  by  oath,  to  admit  of  no  truth 
which  comes  from  my  hands.  And  although  they 
difTent  amongft  themfelvesin  opinion,  yet  they  a- 
gree  to  brand  the  moft  part  of  my  writings  (though 
they  underftand  them  not)  with  the  name  of  erro- 
neous and  meerimpoftures.  Should  I  not  delerve 
to  be  laughed  at^if  I  coveted  revenge  of  fuchmen, . 
who  by  plucking  out  their  own  eyes  court  a  volun- 
tary blindnefs  ;WTruly  if  ou.t  of  hatred  ,to  me  they 
hate  truth  it  felf 5  I  wirti  them  noworfc,  nor  my 
felf  no  better,  than  that  they  may-enjoy  their  own 
humour,  and  continue  ftill  to  persecute  me  with  the 
greatcft  hatted 

Bat  to  return  rgiin  to  you  (candid  Reader,),   I 
rhink  I  need  no^  ufe  any  long  preface'  with  you, 
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fmcc  without  it  I  hope  this  my  fmall  work  WoukJ 
not  prove  unacceptable,  which  if  you  do  not  ap- 
prove, at  leaft  yqu  cannot  condemn  my  purpofe  and 
endeavour  in  it.In  the  handling  of  the  iubjeCt  which 
I  have  hear  undertaken,  I  have-not  followed  the  pa- 
tcrn  of  others;  who  fuppofe  many  things  which  nei- 
therdo  exift,  nor  if  they  did,  would  they  untie  but 
rather  perplex  the  knots  and  doubts  which  every 
Vhere  occur.    Here  you  ftiall  find  no  influences  of 
Srars,  as  they  call  them,  or  occult  atialities  or  mag- 
netifmes,  I  refer  all  to  the  Sun  and  ballance  of  Wa- 
fers.   Nor  do  I  here  alleadge  any  motion  of  the 
Seas  and  Winds,  which  I  could  not  if  it  were  ne- 
ceffary,  confirm  by  infinite  Teftimonies  and  experi- 
ments of  Sea  men;  lo  that  on  this  account  Idare 
boldly  promife,that  I  have  affirmed  nothing  rafhly. 
If  you  grant  me  only  one  thing,  that  is  that  the  Sun 
does  warm,  and  that  the  Water  as  other  bodies  is 
thereby  dilated,  and  by*that  means  a  motion  pro- 
duced, I  crave  no  morethe  reft  will  follow  of  their 
own  accord.    Yet  if  there  be  any  thing  that  hath 
efcaped  me,  or  that  is  ncit  exa&ly  enough  handled, 
I  earneftly  beg  of  you,  that  if  info  great  a  croud 
of  things ,  attempting  fo  unknown  and  flippery 
ways,  I  may  have  fomewhere  made  a  flip,  or  a 
little  miftaken  the  right  path,you  would  not  charge 
me  with  it  a$  a  fault.   Writers  themfelves  acknow- 
ledg  how  uncertain  and  frail  the  thoughts  of  men 
are  on  this  fubje<5t,when  fome  of  them  fpare  not  to 
call  their  own  writings  riddles.  But  I  hope  Reader 
how  fevere  foe ver  you  may  be,  you  will  oe  kinder 
thanto  afperfe  this  my  undertaking  with  the  HkeTi- 
tle,&  think  that  I  have  mifpent  my  time  in  publifh- 
ing  of  mere  conie&ures.  If  therefore  you  think  that 
I  have  obferved  any  thing  that  defervers  your  Ears 
and  approbation,  itis  all  I  defire  of  you,  and  you 
will  thereby  make  me  more  eafily  digeft  the  opini- 
ons of  thofe  who  are  of  a  contrary  judgment. 


£  R  R  A  T  Af 

The  Header  is  dejlred  when  in  this  Bool^  he  meets 
with  Paramn,  Cowgo,  Tcrd,  Iudus,  he  would 
read  Panama,  Conger,  Vcrd,  Indus  j  and  by 
the  fen  fc  correct  Jome  other  nriftakgs  which  have 
efcapedtheprejs  ejpecially  of  Tener  which  fhould 
beoftencr. 

Page  2.1.  T4forParama  read  Panama,  p.  7I.  3.  j\ 
a  ftreight  courfe,  p.  8 1.  8  r.  neither  is.  p.  9. 1. 1 5  r. 
on  the  coaft  ,  p.  1  d  1. 22  r.  according  to  his  decli- 
nation, p.  1 2 1.  2  r.  another  motion,  p.  1 2  1. 1 8  r. 
'New-Holland,  p.  26  1.  12  r.  Congo,  ibid  1. 19  r. 
Cape  de  verd,  p.  5 1 . 1.  ultima,  r.  flow,  p.  3  y  L  1 9.  r . 
and  thus  makes  up  by  degrees  the  ebb  whereof 
we  have  fpoken,  p.  40 1: 1 2  r.  Guyana,  p.  47 1.  18 
r.  Archipelago,  p.  y6 1.  3  r.  Current,  p.  68 1. 9  r.  and 
fill  the  glafs.  p.  73  1.  1 3  r.  that  is  to  fay,p.  74 1.  10 
r*  Mael-ftroomen,  p.  92 1.  21  r.  therefore,  p.  98  1. 
1 3  for  fhould  rruount,  read  fhould  not  mount,  p. 
103  1.  2.  for  Judus  r.  Indus,  p.  1 1  §  1.  1 1  for  1415 
r.  1 X  1 6ths  p.  1 2y  1.2  for  firit  read  fourth. p.  1 28  l.y. 
ana  elfewiiere  where  the  fame  occurs,  for  con- 
trail read  contad:.  p.  1 30 1.  2 y  for  diverting  read 
directing,  p.  1 3 1 1.  11  for  on  r.  no.  pi  1 32  1. 1  r. 
preceed  for  proceed,  p.  ibid  l.y  for  mutant  read 
mnatant  p.  1 3  y  1.  2 1  for  Cowgo  read  Congo,  p.  1 41 
1. 12  r.  the  courfe  p.  43  1.  13  read  have  done.  p. 
147  1.  1 4 for  race,  read  trace-  p.  iyol.  3.  for  of  r. 
to.  p.  idem  :  and  elfewhere  for  Aireal,  read  Aerat 
p.  15-9 1.  i4forfromfucheffecfts,readfromwhich 
fuch  effedh.  p.  1 63  1.  laft/or  rains  r.  reigns,  p.  1 64 
I.  26.  for  Papna  r.  Papua,  p.  169  1.  13.  for  of 
Tener  r.oftener.p.  176 1. 22fbr.therfore  r.although 
p.  S78. 1.  1 8  for  Shores  r.  Showres.p.  1 89. 1. 9.  for 
aflcrted  r.  affedted.  In  the  Epiftle,p.  2. 1.  1.  for 
Jibertvr.  livery,  p.  3  1,  8,  for  our  Lordftiips,  read 
your  Lord/hips. 
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TREATISE 

Of  the 

MOTION 


Of  the 


Seas  and  Winds, 


C  H  A  P.    I. 

Of  the  Perpetual'  Motion   in  the 
Torrid  Zone. 

THE  firft    and   chief  Mo- 
tion of  the  Sea  and  Winds, 
is  that  which  between  the 
Tropicks    conftantly    and 
perpetually  follows    the  Sun;    and 
B  were 
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were  it  hot  for  the  impediment  oil 
Land,  would  with  a  continued  cir- 
culation furround  the  whole  Globe 
of  the  World.  Although  this  Mo -i 
tion  is  every-where  difcernable  ir 
the  Torrid  Zone,  yet  it  is  no-wherei 
brisker ,  or  more  manifefHy  perl 
ceived ,  than  in  the  Pacifick,  Sea 
which  lies  betwixt  'Peru',  or  the 
Weftern  Coaft  of  America,  and  the 
Molucca  Iflands.  For  all  this  fpacc 
of  Sea,  which  reacheth  above  twe 
thoufand  Gerjman  Leagues,  Ships; 
that  fail  from  Lima,  Parama\  01; 
Acapulco,  *do  in  three  months,  and 
fometimes  fooner  pafs  over.  Tl*£ 
fame  Eafterly  Wind,  and  Current  oi 
the  Sea  bending  conftantly  to  the! 
Weft ,  waits  on  them  to  the  Mo~ 
luce  a  §  ,  and  even  to  the  Coafts  of 
India.  %  And 'they  who  from  the  Mo- 
lucca and  other  Iflands  of  the  In- 
dies, direct  their  courfe  to  .the  Cape 
of  Good  Hope,  arc  carried  by  the 
fame  Wind  and  Current.  And  though 
m  the  Indian  and  Red  Seas,  this 
Wind   and    Current    decline    fome- 

what 
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what  tovtards  the  South  ,  (  as  we 
fliall  hereafter  ihew  )  *  yet  it  ftill 
per  fifts  in  its  courfe  ;  and  is  conti- 
nually hurried  towards  the  Weft. 
The  remaining  and  third  part  of 
the  Ocean,  which  is  bounded  by  the 
Cape  of  Good  Hope  and  Brafil,  or 
father  the  Wefterri  Shoar  of  Africa, 
and  the  oppofite  Coaits  of  America, 
which  lies  under  the  Torrid  Zone, 
obferves  perpetually  the  fame  rule, 
for  here  alio  the  courfe  of  the  Winds 
and  Sea '  tends  continually  Weft- 
Ward. 

So  that  if  a  perfoh  skilful  in  Na- 
vigation, and  of  the  feafons  in  the 
feveral  places  of  the  World,  fliould 
fefolve  to  go  round  it,  I  think  it  i$ 
not  to  be  cjoubted,  but  that  irt  the 
fpaceof  nine  often  months!  he  might 
accomplifti  his  defign ;  provided  he 
fo  ordered  his  courfe,  as  in  a  con- 
venient feafon,  that  is,  in  the  month 
December  or  Januaty,  he  mightpafs 
the  Southern  Streights  of  America. 
But  if  any  one  fliould  in  the  fame 
Line  undertake  a  contrary  courfe, 
B  %  and 
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and  failagainft  the  Sun  from  Well  to 
Eaft,  he  could  not  in  twenty  years 
fpacc,  and  it  may  be  never,  be  able 
to»  perform  his  Voyage. 

The  reafon  of  this  Motion  is  juft 
another  thing  than  feme  do  believe, 
to  wit,  the  Sun  being  juft  over  head, 
drinks  up  the  Waters  of  the  Ocean 
and  makes  a  Cavity,  which  the  fol- 
lowing Waves  ought  tq  fill :  For  if 
this  were,  the  Seas  Ihould  not  move 
to  the  Weft,  but  Eaft.  For  feeing  thefe 
parts,  of  the  Ocean  which*  the  Sun 
hath  not  as  yet,  touched  with  his 
perpendicular  beams ;  muft  by  this 
reafon  become  higher  than  thofe  o- 
thers  to  which  the  Sun  is,  or  lately 
was  vertical,  and  therefore  are  more 
low  and  deprefled ;  it  muft  necefla- 
rily  follow,  that  the  Seas*of  the  Tor- 
rid Zone  ought  to  flow  Eaftward, 
fince  naturally  all  Motion  tends  from 
the  higher  to  the  lower. 

But  the  matter  is  far  otherways, 
and  the  reafon  which  forceth  the 
Sea  Weftward  is  quite  contrary:  For 
though  the  Sun  by  his  heat  attract 

and 
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and  feparate  the  more  fubtji  parts 
of  the -Water,  yet  he  does  not  de- 
prefs  or  lefien  the  fuptrfice  and  height 
of  the  Sea,  but -rather  dilates  and 
raifes  it.  Wherefoever  the  Sun  fs  per- 
pendicular, there  is  the  greater  fwel- 
ling  of  the  Ocean  ;  and  where  the 
Sun  is  fartheft  rerrfoved  from  his 
perpendicularity,  there  do  the  Sea;s 
'fall,  and  fink  even  fomewhat  lower 
than  they  were  before.  Therefore 
when  thefe  Seas  to  which  the  Sun 
is,  or  lately  before  was  perpendicu- 
lar, are  raifed  higher  than  the  wt:- 
face  of  the  Ocefn  which  r^achcth 
to  the  Weft ,  and  hath  not  as  yet 
felt  the  beams  of  this  Luminary;  it 
comes  to  pafs  necefiarily,  that  the 
Floods  fliould  rowl  from  a  higher 
furface  to  a  lower.  And  this  is  in- 
deed the  fole  reafon  Which  forc^th 
the  Ocean  Weftward.  The  fame  thing 
is  to  be  understood  of  the  Winds ; 
for  what  the  Sea  fuffers,  the  fuper- 
incumbent  Air  feels  ^the  fame.  '■■ 

Now  this  Motion  of  the  Ocean, 

is  not  only  the  principal,  but  almoft 

B  5  the 
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the  only  caufe  of  all  the  Tides  of 
the  Sea  which  do  happen  in  a!l  parts 
of  the  World  f  as  lhali  manifeflly 
appear  from  what  ihall  beYaid  here- 
after. * 


CHAP.    II. 

The  Tearly  Motion ,.  which  is  the 
declination  of  this  former  Moti- 
on^ is  explained. 

BEfides  this  Motion  of  the  Sea 
and  Winds,  there  is  alfo  ano- 
ther to  be  obferved ;  which  likewife 
does  conftantly  attend  the  Sun.  For 
as  the  Sun  keeps  not  always  to  the 
fame  parallel,  but  declines  fometimes 
to  the  North,  and  fometimes  to  the 
South ;  fo  in  like  manner  the  Cur- 
rent of.  the  Sea  is  affe&ed.  When 
the  Sun  is  in  the  Northern  Signs, 
that  general  Motion  likewife  inclines 
Northward;  and  when  the  Sun  re- 
turns to  the  Southern  Signs,  thither- 
ward alfo  follows  the  courfe  of  the 

^a- 
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Waters,  yet  fo  flill  as  the  parts  of 
the  Ocean,  which  are  dire$iy  under 
the  Sun,  keep  always  a  ftrait  eourfe 
towards  the  Well/ 

Let  us  take  the  Pacifick  Sea  for 
an  Example :  For  thofe  who  plow 
that  Ocean,  and  are  bound  from  the 
Coaft  of  Teru  to  the  Weft  ward,  if 
the  Sun  be  in  the  Equinoctial,  in  all 
the  Sea  which  lies  under  the  Torrid 
Zone,  find  the  fame  Wind  and  Cur- 
rent, until  that  without  any  Hop  or 
impediment  they  are  moft  fecurely 
conveyed  to  the  Moluccas.  But  if 
the  Sun  be  in  the  Northern  Signs, 
thitherward  likewife  tends  the  eourfe 
of  the  Sea  and  Winds.  So  that  the 
Sun  being  in  the  Topick  of  Cancer, 
the  Eafterly  Wind  and  Current  is  ob- 
ferved  even  to^he  Six  and  thirtieth 
Degree  of  North-Latitude,  and  far- 
ther. And  they  that  fail  in  the  Sou- 
thern Hemifphere,  are  forced  to  ap- 
proach to  the  Equator ,,  that  they 
may  catch  this  Xrade-Wind.  But  if 
the  Sun  be  retreated  to  the  Southern 
Signs,  then  the  Current  and  Eafterly 
B  4  Winds 
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Winds  reach  as  far  as  the  I  ourticth  j 
Degree  *)f  South-Latitude  :  And  on  I 
the  other  fide,  they  who  fail  in  thei 
Northern  Hemifphere,  in  this  Pari- 
iick  Sea,  are  conftrained    to    fland  | 
Southward ,    towards    the    Equator,  | 
that  they  may  gain  the  Eaflerly  Wind  i 
and  Current.     Neither  in   the  Hate 
and  condition. of  thefe  Motions  only 
fo  in  the  middle  of  the  Pacifick  Sear 
but  alfo  ill  the  extremities  of  it,  to 
wit,  at  the  Molucca  and  Thilipinc 
Jflands  the  fame  courfe  of  the  Floods 
and  Winds  is   to  be  obferved.    Si# 
whole  months,  from  March  to  Offo^ 
ber,  the  Sea  is  droven  to  the  North; 
but  from  OEiober  to  March  it  takes 
its  courfe  Southward. 

The  fame  is  the  condition  of  the 
Atlantick  Ocean;  vgfcich  though  it 
tend  always  Weftward  ,  from  the 
Coafts  of  Africa ,  yet  the  manner 
of  its  Latitude  and  Declination  is 
not  always  the  fame.  When  the  Sun 
is  in  the  Summer  •  Solftitial  Circle, 
the  Current  and  Eafterly  Wind  comes 
much  nearer  to  us.    Upon  the<Coaft 

of 
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of  America  k  reacheth  as  far  as  Cu- 
ba, and  the  Bay  of  Mexico  ;  and  in 
the  parts  nearer  to  Africa,  to  the  Ele- 
venth or  Twelfth  degree  of  North- 
Latitude.    But  the  Sun  being  in  his 
Winter  Solftitial,  that  Current  conti- 
nues apt  beyond  the  Fourth  Degrqe 
of  North-Latitude.  When  at  the  lame 
time  it  breaks  out  much  farther  to- 
wards the  South,  reaching  to  the  For- 
tieth Degree  of  South-Latitude,  and 
upwards.     Now  the    reafon  of,  the 
greater  Declination  on  the  courfe  of 
Africa,  is  manifeft  enough  ;  for  the 
Continent  of  Africa,  which  takes  up 
a  great  part  of  the  Torrid  Zone,,  hin- 
ders the  excurfion  of  the  Ocean  that 
way.  '  And  the  Coaft  of  Gtiiney  flops 
the  natural  courfe  of  the  waters  that 
they  cannot  dilate  themfelvcs  towards 
the  North.    But  in  that  fpace  which 
lies  betwixt  the  more  Weftern  parts 
of  Africa  and  Brafil,  where  the  Sea 
more  largely  opens  it  felf,  there  alfo 
the  Current  extends  it  felf  farther.  So 
that  upon  the  Coaft  of  Brafil  it  ne- 
ver fails  ;  but  that  when  the  Sun  is  in 

the 
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Northern  Signs  die  Current  that  wafli- 
eth  J5raJil,ob\iqucly  tends  towards  the 
North.  And  when  the  Sun  is  in  the 
Southern  Sign,  the  courfe  of  the  Sea 
and  Winds  obliquely  tends  Southward. 
It  remains  tjja.t  we  fliould  fpeak  of 
the  Indian  Sea,  being  likewife  under 
the  Torrid  Zone.  And  here  alfo  the 
fame  thing  occurs  ;  for  in  thi$  Ocean 
from  the  10th  and  iith  Degrees  of 
South-Latitude  to  the  i$th}  and  from 
the  Indian  lilands  to  th£  Coafts  of 
Afrtca^xA  the  Illand  of  St.Lawrence, 
there  is  but  only  one  conftant  motion 
of  the  Winds  and  Tides.  Now  when 
the  Sun  is  in  the  Northern  Circles, 
thefe  Trade-Winds  and  Tides  do 
flrctch  Ten  or  Eleven  Degrees  farther 
towards  the  North,  until  they  reach 
the  iEquator.  And  when  the  Southern 
Signs  are  by  the  Sun  illuminated,  ac- 
cording to  declination,  the  Wind  and 
Current  decline  likewife  to  the  Seuth. 
For  then  the  motions  of  the  Sea  and 
Winds  tending  Weftward,  even  to  the 
;6  Degree  of  South  Latitude,  £tre 
every- where  obferved  in  this  Sea.  And 

the 


the  Seas  and  Winds,    i.r 

the  fame  thing  which  we  haVe  faid, 
does  happen  in  the  Sea  at  the  Thi- 
ligpne  Ifl,ands,  and  in  the  Atlantick 
Sea  upon  the  Coaft  otBrafil,  is  like- 
Wift  obfervable  in  the  Indian  or  this 
Eaftern  Ocean.  For  immediately  af- 
ter the  Vernal  JEquinox  ,  the  heat; 
fcorching  the  Eaftern  Coafts  of  Afri- 
ca, and  the  Streights  which  divide  the 
Xfland  of  St.  Lawrence  from  this  Con- 
tinent, the  Waves  are  forced  North- 
ward. But  the  Sun  being  again  re- 
turned beyond  the  Autumnal  iEqui- 
nox,  the  Winds  and  Tides  forthwith 
take,  thibir  courfe  towards  the  South. 

Although  from  what  we  have  fpo- 
ken  of  the  reafon  wherefore  in  the 
Atlantick  Ocean  the  Trade-Wind  and 
univerfal  Current,  which  hurries  the 
Sea  Weftward,  does  fomev^hat  decline 
towards  the  South,  it  pay  be  gather- 
ed why  in  the  Indian  *Ocean  the  fame 
Current  does  in  like  manner,  and  even 
fometimes  more  defied  from  its  na- 
tural courfe  thitherward  ;  yet  .becaufe 
that  caufe  alone  is  not  fufficient,  for 
the  fuller  underftanding  of  this  mat- 
ter, 
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tcr,  there  mud  of  neceffity  be  pre* 
mifed  another  notion  of  the  Ocean ; 
which  being  known,  the  demonftra- 
tion  of  this  fecret  will  become  plain 
and  cafie. 


CHAP.    III. 

■ 
Of  a  third  Motion  contrary    to  the 

THere  is  therefore,  befides  thefc 
genuine  motions  of  the  Sea 
that  we  have  explained,  a  third  #alfo 
to  be  confidered  ;  which  though  it 
depend  on,  and  be  raifed  by  the  firffc 
motion,  is  neverthelefs  quite  contrary 
thereto,  as  tending  from  Weil  to  Earfh 
For  when  thefe  aforementioned  mo- 
tionsdo  ceafe,  then  at  length  this  be- 
gins ;  and  as  that  general  current  in- 
clines to  the  South  or  North,  fo  does 
this  likewife,  begirding  the  fame  on 
each  fide,  with  a  contrary  motion  or 
Tide  Southward  and  Northward.  This 
is  the  Current  by  the  help  of  which 

Sea- 
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Seamefl  fail  from  Weft  to  Eaft.  For 
when  in  the  middle  of  the  World  all. 
Navigation  Eaftward  fby  reafon  of 
the  Current  which  we  have  defcribed*) 
is  obftrudred  ;  the  more  expert  Mari- 
ners do  ftand  fo  far  South  or  North, 
until  they  meet  with  this  Wind  and 
Current.  And  therefore  fuch  as  fail 
from  the  Thilippnes  for  the  Coaft  of 
the  Weflern  America,  leaying  the  Tor- 
rid Zone,ftretch  atwhart  to  the  thirty- 
fixth  or  fourtieth  Degree  of  Latitude  ; 
according  as  the  Sun  is  more  South- 
ward or  Northward,  and  there  find  a 
certain  Wind  and  Current  which  may 
bring  them  to  California.  They  who 
from  the  Bay  of  Mexico,  Florida,  Vir- 
ginia, or  the  Holland,  are  bound  for 
Europe,*  take  the  fame  courfe ,  and 
find  the  fame  Wind.  They  bear  up 
to  the  thirty-third  or  thirty-fourth 
Q  at  lead  )  and  in  Summer  to  the  four-% 
tieth  Degree  of  North-Latitude  and 
upwards,tharthey  may  obtain  a  Wind 
ftill  favourable.  Thofe  v$\o  fail  in  the 
Atlanttck  Sea,or  are  bound  from  *Bra~ 
fil  to  Angola,  obferve  the  fame  rule, 

for 
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for  when  the  Sun  is  in  the  Southern 
Signs,  they  are  forced  to  ftand  off  to 
the  thirty-fifth  or  thirty-  fixth  Degree 
Of  South-Latitude,  where  they  meet 
with  a  Wind  and  Current  that  fets 
conftantly  from  the  Weft.  But  if  the 
Sun  be  about  the  Tropick  of  Cancer, 
it  is  enough  to  have  llood  off  to  the 
twenty-fixth  or  twenty-feaVenth  De- 
gree of  South-Latitude,  until  they 
come  up  With  the  Coau  of  Africa. 
When  they  are  got  thither,  they  find 
a  favourable  Wind  and  Current  to  An- 
gola&tid  even  farther.  The  fame  thing 
is  alfo  to  be  obferved  in  the  Indian 
Sea  ;  for  they  who  there  make  any 
Voyage  to  the  Eaftward,  avoiding  the 
midtlle  Region  of  the  Ocean,  ftand 
off  to  the  North  or  Soutfi,  beyond 
the  bounds  fpoken  of  in  the  former 
Chapter,  where  they  find  a  Gale  per- 
petually blowing  from  the  Weft. 


CHAR 
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CHAR    IV. 

TW  Caufe  of  this  Mot  ton  is  ex* 
flamed. 

THere  may  be  a  moll  certain  rea- 
fon  given,  why  this  motion  of 
the  Ocean  goes  in  a  courfe  ^contrary 
to  the  firffc  motion  thereof.    For  when 
the  Seas  in  the  Torrid  Zone  do  run 
perpetually  from  Eaft  to  Weft,  and 
never  go  back,  that  this  Current  may 
always  continue,  it  is  neceflary  that 
one  of  two  things  fhould  happen,  e** 
ther  that  thefe  Tra&s  of  Land  from 
whence  the  Waters ,  begin  to  depart, 
♦fhould  be  left  wholly  bare,  or  that 
fome  ftfcceeding   Hood  fhould  fill  up 
this  vacuity.    Now  feeing  the  former 
is  falfe,  it  follows  that  the  other  muft 
be  true,  and  that  that  diminution  of 
WateJS  is^made  up  by  frelh  Floods 
which  on  each  fide  .-flow  tKither.    But 
that  this  may  be  the   more  clearly 
underwood,  I  think  it  will  not  be  a- 
niifs,  a  Jittle  more  fully  to  demon- 

ftrate 
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ftrate  this  courfe  of  waters  by  a  day- 
Jy  and  every  vvjhere  obvious  example. 
Sqppofe  then  A.  B.  C.  D.  to  be  a  Chan- 
nel or  fome  fmooth  River,and  therein 
let  the  Boat  or  fliip.E.  be  carried  from 
F.  toward  G.  although  the  caufe,  to 
to  wit  the  Sun, which  makes  the  Wa- 
ters to  fweil,  and  the  Boat  which  with 
it's  flem  drives  forward  and  raifes  the 
•Water  toward  G.  he  unlike,  yet  the 
feffe£fc  is  the  fame.  Now  feeing  the 
waters  do  perpetually  accompany 
the  motion  of  the  ftem,  and  that  the 
Waters  not  only  from  F. ,  but  alfo 
from  B.  and  D.  move  towards  G, 
it  neceffarily  comes  to  pafs^that 
the  leVel  of  the  Waters  in  F.  becomes 
more  low  and  dcprefied,  than  irt  G. 
but  becaufe  thef  Waters  move  cdh- 
ilantly  from  B.  D.  and  efpecially  from 
F.  towards  G.  and  do  not  inllantiy 
flow  back  again,  fo  that  the  furface  of 
the  Channel  is  rendred  more  low  in  F. 
therefore  this  lofs  is  made  up  by  the 
Waters  in  A  and  C.  even  yet  unmoved, 
whkh  with  great  force  fall  down 
from  a  higher  place  into  a  lower.  This 
C  is 
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is  manifeftly  found  to  be  fo  by  thofe 
who  are  carried  in  the  Boat ,  or  who 
look  from  the  iliore  ;  for  by  hj>\v 
much  the  more  narrow  the  Channel  is, 
and  the  motion  of  the  Boat  fwift,  by 
fo  much  the  more  the  banks  in  A.  and 

C.  will  be  left  naked,  even  before  that 
the  Boat  arrive  thither.  But  on  the 
contrary  behind  the  Boat  in  B.  and 

D.  fo  much  higher  the  tide  will  ap- 
pear, as  the  Ebb  in  A.  and  C.  is  the 
greater. 

The  reafon  is  moreover  clear  where- 
fore the  watet-s  in  A.  and  C.  decreafe 
fooner  than  they  rife  in  B.  and  D. ; 
becaufe  that  the  waters  vyhich  are 
flirred  by  the  Boat,  and  'forced  to- 
wards G.  tend  from  a  lower  place 
<#er  a  fetled  furfacfe ,  that  is  to  fay 
upwards,  and  therefore  they  .move 
more  flowly.  But  the  Waters  which 
flow  backagain  from  A.  and  C.  have 
a  fwifrer  motion,  becaufe  from  a 
higher  place  they  fall  into  a  lower. 

It  is  not  to  be  looked  upon  as 
ftrange  that  two  contrary  motions 
meeting,  the  one  does  not  choak  and 

flop 
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flop  the  other.  For  it  is  not  the  fame 
cafe  with  fluid,as  with  folid  bodies.  If 
at  both  ends  of  any  long  kennel  or  pipe 
We  let.  in  watervin  the  place  of  their 
meeting  we  ihall  forthwith  fee,  that 
the  contrary  Current  is  not  vehement- 
ly choaked  or  diffipated,  but  that 
the  one  Water  does  gently  and  with- 
out fheddirfg  glide  under  the  other, 
and  the  motion  continue  until  each 
have  attained  it's  appointed  limit, 
The  fame  alfo  happens  when  we 
throw  two  Stones  into  water  at  what 
competent  difiance  foever,  .for  the 
circles  that  are  by  that  motion  de- 
fcribed  mutually  pafs  under  one  ano- 
ther ,  without  loofing  their  p4ace  or 
figure. 

From  hence  alfo  is  clearly  deduced 
the  reafon,  why  fhips  are  carried  more 
fwiftly  in  the  Sea  than  in  Rivers  or 
Channels,  and  in  broad  Channels, 
than  narrow,  where  veflels  move  moll 
flowly.  For  in  larger  Channels  the 
Waters  which  are  forced  forward, 
raife«not  high  the  furface  of  the  Chan- 
nel becaufe  they  have  room  to  fpread 
C  2  them- 
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thcmfelves.  And  the  cavitys  wjhich 
arc  made  behind  arc  filled  by  the  Wa- 
ter which  from  each  fide  does  gently 
and  eafiJy  fuccecd  into  the  place.  But 
ir  is  otherways  in  narrowerChanncls, 
where  the  Waters  that  are  prefTcd 
forward  by  the  Stem  by  reafon  of 
the  narrownefs  raife  hight  the  furface 
which  they  overflow,  and  on  the  con- 
trary fall  violently  and  from  a  height 
downward  that  they  may  fill  up  the 
(Cavity  left  behind.  And  therefore 
feeing  the  Stem  of  the  boat  is  raifed 
and  the  ftern  depreffed,  it  muft  ne- 
ceiTarily  be  that  it's  progrefs  fhould 
proye  heavy  and  flow.  But  if  another 
Boat  fliould  follow  after,  becaufe  it 
did  not  afcend  but  fiide  down  into  the 
Cavity  of  the  mofe  depreffed  Chan- 
nel ;  it  would  without  the  lielp  of 
any  motive  irnpulfe,  of  it's  own  accord 
defcend  and  in  fome  manner  feem  to 
ftrike  to  the  ftern  of  the  leading 
Boat. 

if  any  one  defire  an  example  where- 
by this  flux  and  reflux  of  Waters'may 
•be  more  clearly  demonftrated,a  Ditch 

or 
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or  River  narrower  than  a  laden  Barge 
or  Boat  can  be  able  to  pafs ,  may  af- 
ford it  him.     For  if  the  veffel  draw 
deep  and  cannot  find  pafTage,  and 
that  neveftheleis   you  would  endea- 
vour to  make  way  for  it ;  by  this 
means  it  may  be  done.  Take  another 
boat  lefs,  or  af<r  leaft  lefs  laden,  which 
nviy  eafily  be  advanced  through  the 
ftreights  of  the  Channel.   If  you  ad- 
vance and  caufe  this  to  go  before,  the 
Waters  coming  after  muft  neceflarily 
(as  is' clear  from  what  hath  beenfaid} 
rife  into  an  heap  :*  wherein  if  you  im- 
mediately make  the  other  laden  Boat 
which  ftuck  before ,  follow  after  ; 
it  alfo  finding  a  fuller  and  higher 
Channel,  will  make  it's  paffage :  and 
it  will  be  more  painful  to  bring  for- 
ward the  dmptie  Boat  which  goes  be- 
fore, than  the  laden  which  follows 
after,  becaufe  this  of  if  s  own  accord  . 
will  follow  the  other. 

Waters  that  from   Catarads,  or 

through  any  ftreight  palTage  do  with 

fwiftnefs  fall  into  the  Sea  or  any  large 

Bitch  or  River,  may  afford  an  inftance 

C  3  no 
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no  lcfs  clear  and  confpicuous  of  this 
contrary  motion.  The  middle  Chan- 
nel and  thefe  Waters  which  in  a 
freight  line  are  forced  forward  by 
the  entering  dreams,  even  to  the  eye 
keep  a  ftreight  courfe.  But  the  Wa- 
ters on  each  fide  adjacent,  though 
by  the  fame  motion  they  be  affected, 
do  not  immediately  accompany  the 
middle  flream,  but  flow  back  and 
whirl  round  in  a  circle.  And  if  they  be 
near  the  middle  Current,  after  a  little 
turning,  they  fall  into  it  again  :  But 
if  they  be  farther  off,  they  make  lar- 
ger circles  or  whirlings ,  until  they 
return  almoft  to  the  firlt  Fall,and  fo  ac 
length  either  begin  a  new  whirling; 
or  with  the  other  waters  falling  from 
the  Catarad,  march  ftreight  forward. 


CHAP. 
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In  what  manner  the  Lev* I  or  Balance 
of  all  Seas  by  the  foresaid  motion 
is  refiored. 

Since  from  what  w6  have,  before 
difcourfed  of,  (if  I  be  not  mif- 
taken)a  two  fold  flowing  of  the  Sea 
may  be  plainly  enough  #underftood, 
which  with  a  contrary  tide  hems  in 
the  middle  Current  of  the  Ocean,that 
perpetually  tends  Weftward ;  it  fol- 
lows in  order  that  we  explain  the 
way  and  method  obferved  by  nature, 
for  the  continual  preferring  of  the 
fame  balance  and  level  of  the  Seas, 
leaft  whilft  the  Current  flows  Weft- 
ward,  the  Seas  fhould  either  retire 
back  or  the  lhoares  be  left  dry.  If 
the  whole  World  were  every  were  co-, 
vered  with  waters,  fo  that,  no  land 
appeared  and  that  the  Sun  never 
declined  towards  the  South ,  or 
North,  but  kept  himfelf  always  in 
the  fame  circle  ;  the  face  of  the  Seas 
C  4  would 
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would  be  always  one  and  the  fame  ; 
the  middle  tra£t  of  the  Ocean  would. 
continually  roul  Weftward,  and  the 
floods  on  either  fide  fucceeding 
would  compenfate  this  retreat  of 
the  Waters.  But  fince  that  there  oc- 
1  currs  many  impediments  of  land, 
and  that  the  afped  of  the  Sun  varies, 
it  cannot  other  ways  be,  but  that  diffe- 
rent and  various  motions  of  the  Sea 
fhould  from^thence  arife.  Now  that 
it  may  appear .  that  thefe  motions 
(however  unlike)  do  by  reafon  of 
the  approach  of  the  Sun,  and  the  na- 
ture and  figure  of  the  Shores  obferve 
a  like  order,  it  will  be  neceflary  to  il- 
luftrate  what  alterations  the  Ocean 
undergoes  in  the  feveral  parts  there- 
of. 

We  mud  therefore  know  that  al- 
though the  lateral  and  fucceeding 
floods  do  again  recruit  the  depreffed 
and  lcfw'er  level  of  the  Sea,  from  which 
the  Sun  is  fartheft  retired  ;  yet  this 
motion  is  mordcon|picuou$  and  vio- 
lent upon  the  f hoars  from  which  the 
Seas  do  ebb,  than  in  the  middle  regi- 
on 
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on  of  the  Ocean,  where  a  more  abun- 
dant^ore  of  waters  is  at  hand.  Let 
usiirft  take  notice  of  the  Pacifick  Sea ; 
which  ebbing  from  tffe  coafle  of  Pe ruy 
Nicaragua,  and  New  *$fain,  left  that 
the  Shoar  ihould  be  left  bare,  receives 
a  double  flood  ,-  one  which  fets  from 
the  North,  and  the  other  from  the 
South,  The  Tide  which  makes  from 
the  North  is  alway ipne  and  the  fame 
itoniCalifarnia  toN/caragua,the  con- 
trary to  this  which  is  likewife -always 
conltant,is  the  Current  which  wa  (heth 
the  Shore  of  the  Kingdom  of  Chile  and 
"Peru,  Vetting  from  the  South  al  way  s 
Northward  as  far  as  the  .Countrey 
and  River  of  Tombes.  .  There.fdre  up- 
on all  the  Peruvian  Coaft  there  blows 
only  a  South  wind  ;  and  there  is  only 
one  Current  or  tide  which  from  South 
fets  always  Northward,  in  the  middle 
diftance  which  reacheth  from  the  Ri- 
ver Tombes  and  the  Jfland  Puna  to  Nz~ 
car agua,  according  as  the  Sun  is  more 
Northerly  or  Southerly,  fo  likewife 
the  Floods  (after  the  manner  above 
declared)  dire$  their  courfe  South- 
ward 
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ward  or  Northward.  Now  where- 
focver  thefe  two  Currents  from  k'orth 
ai\d  South  do  meet ,  they  choak  got 
one  another  and  make  an  eddy,  but 
are  carried  away  by  the  general  Cur- 
rent j  lb  that  all  their  ilores  being 
joyned  they  are  hurried  in  company 
together  towards  the  Well. 

Now  let  us  examine  the  Current 
and  Tides  on  the  coaft  of  Africa. 
When  therefore  the  Seas  do  ebb  from 
the  Snores  of  Angola  and  Congo,  left 
that  here  alfo  the  land  and  bottom  of 
the  Sea  ihould  be  left  dry,  they  are 
by  a  Two-fold  Flood  fupplied?  The 
Current  which  flows  from  the  North, 
comes  from  the  Atlantick  Shear  and 
Canary  Iflands  and  paffing  firffc  by 
Cape  Blanco,  next  Cafe  de  Terd  and 
then  the  following  Promontories,  un- 
til ij:  reach  the  coaft  of  Guynnee,  in  a 
narrow  Channel  with  a  mod  rapid 
courfe  it  feuds  along  all  that  Tra6t  of 
Jfffrica  which  from  Guinee  expands 
as  far  as  the  Ifland  of  Ferdinand  Too ; 
from  hence  it  tends  to  thePromOntory 
of  Lope  Gonjiilvo,  and  irt  the  Winter 

even: 
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eten  four  or  five  degrees  beyond  it. 
Afterward  leaving  that  Shoar  it  fol- 
lows the  univerfal  current,  and  take- 
ing  it's  courfe  contrary  to  what  a 
little  before  it  had,  by  how  much 
more  rapidly  it  haftens  Wcftward, 
fo  much  more  water  it  attracts 
and  continually  fucks  through  that 
narrow  Channel  which  we  have  before 
defer  ibed. 

The  other  motion  of  the  Sea  up- 
on the  fame  coaft  of  Affrka , .  which 
we  faid  did  compenfate  that  retreat 
of  the  floods  to  the  middle  Cur- 
rent of  the  Ocean,  fets  from  the 
South,  and  from  the  Cafe  of  good 
hope,  reacheth  to  Angola,  and  the 
Cafe  lop  Gonfalvo  or  fomewhat  ihort- 
er. 

Wherefore  fuch  as  are  bound  from 
Eur of  e  to  Angola,  are  forced  to  bear 
off  to  the  Ifland  of  Martin  Va&% 
and  then  (as  we  faid  before)  {land 
Southward  to  the  Southern  Ocean, 
From  thence  they  take  their  courfe 
Eaftward ,  and  having  failed  Fifty 
German  Leagues  or  more,  they  fteer 

towards 
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towards  the  Coaft  of  Affrica,  where 
avoiding  fome  Shelves  upon  the 
Southern  Coaft  of  the  Kingdom  of 
Cimbeba,  at  the  20,  or  21  pegree 
of  South  Latitude,  they  bear  in  again 
to  the  Shore ;  and  fr6m  thence  with 
a  favourable  Wind  and  Current  in  a 
very  fhort  fpace  are  carried  to  Cape 
Negro,  then  to  Angola,  and  after- 
wards to  Cape  Lope  Gonfalvo. 

Moreover  both  thefc  currents  of 
the  Seas  do  meet  at  Cape  Gonfalvo> 
or  (as  we  faid)  four  Degrees  piore 
Southerly,  and  there  joyning  their 
forces  tend  Weft  ward,  and  accom- 
pany the  univerfal  current  of  the 
Ocean, 

But  before  we  proceed  farther,  it 
will  be  very  neceflary  to  obferve 
wherefore  and  when  it  is  that  the  a- 
forefaid  current  on  the  Coaft  oi  Gttyn- 
nee  happens  in  a  contrary  manner, 
left  that  if  we  ihould  pais  by  this 
difagreement ,  fome  may  perhaps 
fyifpedt  the  verity  and  reafonablenefs 
of  what  we  write. 

Therefore   though   no  body  who 

hath' 
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hath  any  experience,  can  be  igno- 
rant of  what  we  are  about  to  fay, 
neverthelefs  order  requires  that  we 
fhould  give  notice;  that  in  all  that 
Zone  which  we  call  the  Torrid,  and 
which  lyes  betwixt  the  twq  Tropicks, 
the  feafons  of  the  year  are  quite  con- 
trary, to  wftat  they  are  with  us,  or 
oyr  Antipodes.  For  when  the  Sun 
being  neareft  to  us  makes  Summer, 
and  remoteft  from  us,  Winter ;  the 
contrary  happens  to  them  who  any 
where  inhabit  the  Torrid  Zone,  un- 
lefs  th^  moijuwains  hinder.  When 
the  Sun  removes  from  them  ,  they, 
feel  greateft  heat  and  faireft  weather: 
but  when* the  Sun  is  neareft  and 
right  over  bead,  then  have  they  cold 
and  rain,  and  therefore  they  call  that 
fealbn  Winter  and  the  other  Summer. 
So  that  when  the  Sun  moves  in  the 
Northern  Signs  ,  they  who-  live  in 
Guynnee  and  tlie  nearer  Coafls  olAf- 
frica9hzve  their  Winter  •  then  are  ne- 
ver or  very  rarely,anyLandWinds  ob- 
ferved  on  that  Sea ;  for  they  are  qnflfh- 
ed  by  the  Sea* Winds  which  conltantly 

blow 
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blow  from  Weft  or  South-weft. 

The  Sea  like  wife  as  we  have  faid 
during  that  fpace,  moves  perpetu- 
ally from  Welt  to  Halt  But*  in  the 
Month  of  Se  ft  ember  y  when  the  Sun 
declines  towards  the  Southern  Signs, 
then  do  the  cold  and  rains  by  little 
and  little  abate ;  and  tfee  following 
Months  (with them  )  are  ferene  ana 
fair,  efpecially  "December  and  Janua- 
ry y  wherein  they  endure  the  greateft 
heat:  and  then  alfo  the  Sun  being 
moft  remote,,  the  Land-Wind  efpe- 
cially that  which  they  call  [Herman] 
blowing  from  the  Ndftheaif  begins 
to  prevail.  Yet  this  does  not  con- 
ftantly  blow,  but  for  thq  moft  part 
from  the  Afternoon  uqtill  Midnight, 
It  b!o\ys  three  or  four  days  at  leaft, 
and  fomctimes  a  Fortnight,  but  very 
feldom  Iafts  longer.  Then  alfo  that 
current  of  the  Sea  whereof  wc  have 
fpeken,  is  altered,  for  the  Tide  then 
fets  rapidly  WeflwartL  Yet  as  the 
cpurfe  of  the  Wind  is  not  here  al- 
ways conftant ,  fo  neither  the  cur- 
rent of  the  Sea  ;  for  it  is  now  and 

then 
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then  interupted  and  driven  backward 
by  a  contrary  Wind  and  Tide,  fo  that 
tfcey  who  in  that  feafon  Janch  along 
that  Shore,  dare  feldom  truft   them- 
felves  to  this  inconfcant  and  treache- 
rous Wind  and  Current.  During  the 
three  following     Months,    to    wit 
March,  Apil,  and  May,  the  Land 
#nd  Sea-Winds  blow  by  turns.     But 
although  they  blow  hard,   yet    are 
they  not  always  too  ftrong  for  the 
Tide,  though  fometimes  they  retard 
and  keep  it  in  fufpencq^     In  June  at 
length  the  Land-winds  ceafe,  and  then 
return  theWejftand  Southweft  Winds 
which  blow  con-ftantly  until  'Decem- 
ber :  for  the  Sun  at  that   time  (  ac- 
cording as  we  have  faid)  approach- 
ing nearer,  and  forcing  the  neigh- 
bouring parts  of  the   Ocean  .Weft- 
ward,  does  neceflarily  flrcighten  into 
a  narrower  compafs  than  that  Chan- 
nel which  wafheth  theCoaft  oiGuyn- 
nee^  and  perpetually  fupplies  the  eb- 
bing of  the  Waters.      Now    thefe 
Waters  being  fo  contracted  do  more 
fwiftJy  blow  Eailward,  and  therefore 

cafy. 
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cafily  beat  back  whatfoever  Winds 
can  blow  from  the  Land. 

But  the  San  'departing  again  to- 
wards the  South  ,  becaufe  that  then 
alfo  -the  current  of  the  Waters  Weft- 
ward  does  decline,  it  is  neccflary 
that  thefe  fubfidiary  and  refloring 
Floods,  fpreading  rhemfelves  into  a 
larger  (pace,  fhould  therefore  move 
more  flowly  towards  the  Eaft,  and 
by  r'eafon  thereof  have  lefs  force  to 
refift  the  land  Breefes.  But  that  thefe 
things  may  #be  the  more  clearly  and 
certainly  underflood,  we  ihall  farther 
a!fo  examine  the  motion  of  the  Indi- 
an Ocean. 

We  have  faid  that  this  primary 
motion -of  the  Indian  Oiean,  to  wit 
that  which  conflantly  waits  on  the 
Sun,  and  is  the  chief  and  almofl  the 
fole  caufe  of  all  the  Tides  of  the 
Seas,  is  limited  betwixt  the  Equi- 
noctial Line  and  the  thirty  fixth  De- 
gree of  South  Latitude.  We  have 
Jikewife  taken  notice  of  the  Summer 
and  Winter  Declinations ;  For  the 
Sun  being  in  the  Southern  Signs,  this 

Current 
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Current  reacheth  not  beyond  the 
tenth  or  eleventh  Degrte  of  South 
Latitude.  But  when  he  approacheth 
to  the  Tropick  of  Cavcer ,  we  told 
you  that  this  Sun-attending;  motion 
is  not  obferved  beyond  the  Equator. 
Now  the  reafon  why  this  Current  is 
not  obferved  farther  is  to  be  taken 
from  the  fcituation  of  the  Land.  For 
when  the  Indian  .Sea  upon  that  fide 
which  reacheth  to  the  Nortlys  every 
where  encompailed  with  Land,  and 
receives  no  other  Northern  Ocean, 
as  the .Tactfick  and  Atlantic  fz  Seas 
do,  it  is  no  wonder  that  if  there 
be  lefs  ftore  of  Water  to  flicceed 
into  the  place  of  the  receding  ebbe, 
the  breadth  of  that  middle  Channel 
fetting  Weftward  ihould  be  lefs  and 
more  contracted.  If  the^e  were  no 
Land  which  from  the  North  did  hin- 
der, then  would  this  Sun-following 
Current  fpread  it  felf  into  the  fame 
breadth  in  the  Indian  Ocean,  as  it 
does  in  the  Tacijick  and  Atlantick 
5eas,  and  would  reach  to  the  Tro- 
pick of  Cancer*  and  farther* 

D  But 


34       *f'be  Motion  of 

But  now  fince  the  Indian  Sea  from 
the  North  fS  by  the  mores  of  Afri- 
ca, Afui  and  the  adjacent  Iflands, 
(hut  up  on  every  fide  (  as  it  were  ) 
in  a  Bay,  rcafon  it  felf  requires  that, 
a  Sea  thus  hedged  in  on  every  hand, 
and  receiving  no  other  Seas  but 
through  the  little  ftreights  of  Iflands, 
fhould  either  not  move  at  all,  or  at 
leaft  but  flowly  and  with  difficulty, 
and  that  the  ebbing  of  the  watets 
mould  be  proportionable  to  the 
FloocJ.  When  therefore  the  Sun  vi- 
fits  the  Southern  Signes,  that  current 
of  the  Sea  tending  Weftward  cealeth 
in  all  the  Indian  Ocean  even  to  the 
tenth  and  eleventh  negrce  of  South 
Latitude,  and  at  length  beyond  the 
South  Coaft  of  the  Iliand  of  Java, 
it  is  again,  perceived. 

But  when  the.  Sun  hath  furpafled 
the  Equator,  and  does  more  vigo- 
rously difplay  his  force  in  the  Nor- 
thern Hemifphere,  then  does  that 
Wefleren  Current  dilate  it  felf  as 
far  as  the  Equator  ;#  and  then  alfo 
come  flowing  from 'the  South  Sea, 

(up- 
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fupplies  to  make  up  its  ebbs.  From 
the  North  alfo  there  comes  fucce- 
daneous  floods,  which  behind  fup- 
ply  this  retreat  of  the  waters,  with- 
out  leaving  the  Indian  Shores  naked, 
or  diminishing  the  Northern  parts 
of.  the  Ocean.  For  the  Sea  flowing 
from  the  Eaft,  and  fetting  towards 
the  Eaftern  Coaft  of  Ajfrica,  having 
reached  and  palled  the  Northerfnoit 
Gape  of  the  Iiiand  of  St.  Lawrence, 
it  beats  not  upon  the  Shore,  or  re- 
bounds, but  turns  afide  firft  North- 
well,  "then  North,  and  Jaflly  North- 
eaft.  For  firft  it  paffeth  the  fucceed- 
ing  Coafts  of  Africa  as  far  as  Cape 
Guar da fuy, next  of  Arabia,  and  then 
in  order  it  wafheth  all  the  Shores 
of  India,  and  ihus  makes  up  by  de- 
grees whereof  we  have  fpoken,  fo 
that  the  ballance  and  level  of  the 
Seas  remains  (till  the  fame. 

Moreover,  the  feafons  of  the  Year^ 
cbferve  the  fame  rule  and  time  oa 
the  Coafts  of  India,  which  we  men- 
tioned* to  be  upon  rhe  Shores  of 
Gttynnee.  When  the  Sun  makes  his 
l3   2  pro- 
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grcfs  towards  the  Northern  Hemi- 
sphere; and  when  the  recurrent 
Tides  and  Winds  whereof  we  have 
difcourfed,  do  fet  from  the  Coafts 
of  the  Affricans  and  Ethiopians  to- 
wards the  Shores  of  the  Arabians 
and  Indians,  then  is  it  Winter  in  all 
that  Ocean,  and  in  the  Countreys 
fcituated  betwixt  the  Tropick  of 
Cander  and  the  Equator.  For  where- 
foever  thefe  Weft  or  South-weft 
Winds  prevail,  there  cold  and  rains 
do  abound,  which  begin  about  the 
end  of  April  and  leave  off  in  Sep- 
tember, there  is  it  then  Winter;  but 
Summer  begins  with  them  after  Sep- 
tember, and  ends  in  April ':  and  fo 
in  December  and  January  they  have 
a  moft  fcorching  Summer.  Then 
likewife  blow  the  Land-winds  from 
Eaft  and  North-Faft ,  .  but  not  con- 
flant!y,only  from  Midnight  to  Noon, 
for  from  Noon  again  till  Midnight 
the  South  and  South- weft  Winds  re- 
turn, which  blow  all  the  Sea  over/ 
when  thefe  other  Land- Winds  that 
we  have  been  fpeaking  of  are    not 

per- 
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perceived  above  ten  leagues  out  at 
Sea.  . 

Although  this,  that  we  fay  be  ge- 
nerally and   for  the  moll  part  true, 
that  within  the  Tropicks  the  Weft- 
ern  Winds  and  Currents  bring  Win- 
tered the  Eaftern,  Summer ;  in  thefe 
places  neverthelefs  were  very  high 
and  lofty  Mountains  do  interpofe,  it 
is  quite  otherway $.    When  therefore 
in  that  Temnful  or  neck  of  Land  of 
jfndia^  where  Goa  and  the  Kingdom 
of  Malabar  do  lye,  on  the  one  fide 
it  is    Winter,    in   the  oppofit  fide 
they  have  Summer-    For  when  the 
Weftern  Wind  which  brings  rain  and 
cold  to  the  People  of  Goa  and  Ma- 
labar ,    cannot   furmount  the    Hill 
Gates   or  Ogates ,  which  divides  all 
the  Teninful,  it  mult  of  neceflity  ei- 
ther turn  afide  or  be  reverberated, 
whereby  Thunders  and  fearful  Storms 
arc  occafioned,     When  at  the  fame 
time   in  the  Kingdom  ,  of  Coroman* 
del,  fo  near  them $    it  is  not  only 
6alm,   but  fair  ,  and  ferene  Summer 
Weather, 
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The  very  fame  happens  at  Guardafu 
which  is  the  Eaftermoft  Cape  of  all 
Africa,  and  alfo  at  Tailgate  likewife 
the  Eartermofi:  promontory  of  Ara- 
bia. For  bccaufe  in  both  thefe  places 
vafl  mountains  do  rife ;  therefore  after 
the  fame  manner  the  changes  of  the 
year  and  air  are  regu!ated.There,Sum- 
mer  and  Winter  are  only  diftinguifhed 
by  the  tops  of  the*  Hills.  They  who1 
fail  in  thefe  Seas  do  fo  fuddenly 
find  that  diverfity  of  Wind  and  Tide, 
that  men  in  one  and  the  fame  Ship 
do  often  fee  the  fore  fail  filled  with 
orfe  wind,  and  the  main  fail  with  a 
contrary.  To  conclude,  this  is  not 
only  to  be  obferved  there,  but 
every  where  alfo  in  thefe  parts  a- 
bout  the  Tropicks,  where  high  moun- 
tains do  ftreatch  from  iS'orth  to 
South. 


CHAP. 
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That  all  the  Waters  of  the  Ocean  turn 
round  in  a  Circle ,  and^  return  to 
the  fame  point  from  whence  they 
departed. 

WE  have  faid  enough  (if  I  mif- 
take  it  not}  of  the  Motion 
of  the  Ocean  Within  the  Tropicks , 
as  alfo  of  the  other  Motion  which 
does  on  each  fide  begird  that  Cur- 
rent. Now  let  us  confider  after  what 
manner  the  Seas  are  afFeded  when 
they  are  more  diftant  from  that  Sun- 
following  motion,  from  the  which  we 
have  afierted,  that  all  the  other  Tides 
and  Motions  do  depend.  Let  us  take 
notice  of  that  Sea,  which  whether 
we  call  it  the  .Atl&itiek  Ocean,  or  by 
any  other  name ,  is  all  that  Sea  that 
lyes  betwixt  America ,  Africa  and 
'Europe.  We  have  told  you  that  the 
middle  or  Sun-attending  Current 
thereof  is  continually  hurried  from 
theCoaftof  Africa  towards  Brafil, 
D   4  and1 
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and  the  more  Northern  parts  of  A-0 
merica.  When  it  arrives  there  it  doea 
not  recoile,  but  parting  two  ways, 
runneth  partly  towards  the  South  and 
partly  jNorthwards.  And  if  the  Sun 
move  in  the  Southern  fignes ,  it  de- 
clines to  the  South  or  Southwell; 
but  if  in  the  Northern  fignes  he  have 
his  courfe,  then  in  a  full  body  it  haft- 
tens  Northward,  waihing  firft  the 
North- fide  of  Brajih,  and  then  the 
fucceeding  Coafts  of  Guaina^  until 
it  come  to  the  Ifithmus  and  Bay  of 
Mexico ;  from  whence*  again  turning 
fideways,  it  pafleth  the  Bahamean 
Streights  or  Gulph  of  Florida  with 
a  violent  Current,  and  partly  glides 
along  Florida,  Virgmia  \  and  all  the 
Northern  Coafts  of  America,  partly 
it  fets  due  Eaft,  until  that  it  beat  the 
oppofit  Shoars  of  Europe  and  Africa, 
and  from  thence  again  it  incines  to 
the  South  ;  and  in  that  manner  as  we 
faid  before  falls  into  the  primary  Cur- 
rent ;  and  fo  is  whirled  about  perpe- 
tually in  a  Circle. 

If  therefore  in  the  beginning  of  the 

Spring 
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Spring,  a  Ship  fhould  put  out  from 
Europe,  fuppofe  from  the  French  Sea, 
which  borders  on  Spain,  it  ispoffible 
that  without  the  ufe  of  any  Sails, 
with  a  profperous  Wind  and  Current 
fhe  might  make  four  thoufandGerman 
Leagues,  and  at  Jength  return  to  the 
fame  place  from  whence  fhe  fet  out. 
For  in  the  firft  place  ihe  would  be  car- 
ried to.the  Canary  IjQands  and  Weflern 
Coafi  of  Affrica.  And  from  thence 
haviqg  paft  Cape  Blanco,  Cage  Verd, 
and  the  Cape  called  Lions  Clpe  would 
fall  down  upon  the  Coaft  of  Guynee, 
and  fo  forward  to  the  Cape  Lope  Gen- 
falvo,  or  a  little  farther.  From  whence 
ilie  would  again  change  her  courfe 
and  ftand  for;  Brafil.  Now  if  flie 
ihould  hit  upon  the  Southern  Coafts 
thereof,  file  would  fall  to  the  South, 
and  by  the  South  Sea  be  carried  East- 
ward. But  if  fhet  fhould  be  driven 
upon  the  Shores  of  Brafil  fomewhat 
more  northerly,  fhe  would  follow  the 
Current  which  we  have  defcribed, 
and  having  paft  all  that  Sea  which 
reacheth   to    the   Bay  of   Mexico, 

would 
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would  through  the  GuJph  of  Flori- 
da or  Bahameah  Streights,  again 
return  towards  the  Coait  of  Europe 
until  that  ilie  fhould  abfolve  her  whole 
Circuit. 

And  this  is  truly  the  revolution  of 
our  Seasrltis  the  fame  in  the  Tacifick 
and  Indian  Ocean s,and  that  by  vertue 
of  the  Currents  and  Tides  which  we 
have  explained,  which  unlefe  they 
turned  circularly  round.the  Seas  mufl 
every  where  reft  without  motion. 
And  frorit  this  is  mariifeft  wherefore 
Mediterranian  Seas ,  and  fuch  efpe- 
cially  which  are  moft  diflant  from  the 
courfe  of  the  Sun,  have  not  any ,  or 
but  Very  fmall  Tides. 

Now  although  that  this  Circulation 
of  the  Seas  would  be  more  difcerna- 
ble  if  the  Shores  of  the  land  lay  e- 
qually  round  in  a  Circle,  yet  notwith- 
that  this  is  not  fo,  thefe  -motions  of 
the  Sea  do  fo  clearly  appear,  that 
whatfoever  happens  in  a  Circle ,  the 
ebbing  and  fkwing,  or  the  courfe  and 
recourfe  of  the  S$as  fuffers  the  fame. 
For  as  the  oppofit  parts  of  a  Circle 

are 
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are  carried  always  by  a  contrary  mo- 
tion, the  fame  is  like  wife  to  be  feen 
in  the  Ocean.  Wheji  the  Sea  that 
is  between  the  Tropcks  is  driven  from 
Eaft  to  Weft ,  then  the  Seas  that  arc 
near  us,  and  parallel  to  it,  return 
from  the  Weft  to  Eaft  ;  when  the  Sea 
that  waiheth  the  Eaftern  coaft  of 
Brafir&is  from  North  to  South, 
then  the  Seas  that  are  oppofit  thereto 
upon  the  Coaft s  of  Cmbeba,  Congo 
andy^gtt/^flow  from  South  to  North. 
When  the  Sea  which  paffeth  along 
the  North  fide  of  Brajil,  Guiana  f 
Vene z,ve la ,  Honduras  1  and  Jucata- 
nia  is  hurried  from  Eaft  to  Weft, 
then  the  Sea  whicl\  beats  the  Coafts 
of  Guynee  and  Benin  runs  from  Weft 
to  Eaft.  When  the.  Sea  at  Honduras 
and  Jucatania  ftretches  towards  thp 
Bahamean  ftreights,  Florida  and* 
Virginia,  from  South  to  North,  then 
likewife  the  Sea  on  the  oppofit  Coaft 
of  Affvica,  which  reacheth  from  the 
ftreights  of  Gibraltar  to  the  land  of 
Negroes  or  Guynnee  flows  from  North 
to  South. 

And 
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And  this  Courfe  of  the  Ocean  is 
perpetual  whilft  theSun  does  illuftrate 
the  Northern  figns.  But  when  he 
hath  taken  his  progrefs  to  cherifli  the 
Southern  confteJlauons;  though  that 
on  the  above  mentioned  Coatts  the 
courfe  of  the  Ocean  either  eeafeth, 
or  is  carried  by  a  contrary  motion  ; 
yet  the  fame  rule  of  circulation  al- 
ways remain eth.  For  becaufe  that 
then  in  the  itreights  of  JZahattp  a  or 
Gutyh  of  Florida  and  upon  the  Coafts 
of  Mexico  and  Honduras  the  Sea  fet- 
eth  from  North  to  South ;  fo  likewife 
on  the  oppofit  Coafts  oi  Africa  which 
reacheth  from  Cafe  de  VTerd  to  the 
ftreights  of  Gihralter^  there  is  found 
a  contrary  Current  fetting  from  South 
to  North.  When  from  Uordunaras 
the  Sea  flowes  to  the  Eaftmoft  Cafe 
of  Brafil  from  Weft  to  Eaft  ;  then 
alfo  for  the  moil  part,  the  Sea  which 
plays  upon  the  Shores  of  Benin  and 
Qujmiee.vnns  from  Eaft  to  Woft :  and 
fo  of  the  reft. 

Now  there  can  be  no  other  reafon 
given  wherefofe  this    current    and 

Tide 
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Tide  is  not  in  -all  places  equally  con- 
fpicuous,  but  the  unequality  of  Chan^ 
nels  through  which  the  Ocean  fjows. 
For  die  very  nature  of  things  requires, 
that  where  die  Channel  and  paflage 
is  narrower,  there  the  courfe  of  the 
Waters  fhoujd  be  lwifter.  And  the 
fame  proportion  that  one  Channel 
beareth  to  another,  the  fwiftnefs  of 
the  Streams  that  pafs  through  the 
fame,  have  likewife  to  one  another. 

Neverthelefs  I  will  not  deny  but 
that  this  order  of  nature  isfometimes 
interrupted  and  difiurbfcd  by  the  Land 
winds,  and  fuch  as  feem  cafually  to 
arife  ;  but  it  is  enough  for  us  to  have 
explained  a  general  motion ,  fo  uni- , 
form  and  conflant  to  itfelf  that  if  it 
happen  to  be  difturbed,  it  is  only  at 
fome  certain  and  fixed  feafons.  Nei- 
ther in  the  Ocean  alone  but  fn  the 
remote  Bay  s  and  Inlets  of  Seas,  the 
fame  is  the  reafon  and  manner  of 
Tides ;  for  every  where  the  Floods 
turn  and  whirle  round  in  a  circle.  In 
the  Adriatick  Sea  the  Waters  move 
along  the  Shores  of  7)almatia^2n& 

Croatia 
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Croatia,  Gven  to  the  bottom  of  the 
Gulph  of  Venice.     From  thence  by 
a  contrary    motion    they  wafh    the 
coail  of  Italy  until  they  return  to 
the   place  from  whence?  they  came. 
Neither  does  it  happen  fo  only  in  the 
Adriatick,  but  likewife  in  all  the  Me- 
diterranean Sea.For  although  thcCur- 
rents  of  this  Sea  are  not  fo  difcerna- 
ble  as  the  courfe  of  the  Ocean,  and 
that  the  Tides  in  many  places  are 
fcarcely  fenfible,  and  are  often  inter- 
cepted by  Land  Winds  ;  yet  here  al- 
fo  the  cafe  and   manner  of  the  Cur- 
rents are  found  to  be  the  fame.  Upon 
the  Coaft  of  Mauritania  and  Numi- 
dta  the  Seas  flow  from  Weft  to  Eaft, 
by  reafon  of  the  entrance  of  the  O- 
cean  which  in  that  place  is  contrity 
to  the  courfe  of  the  Sun  ;  as  we  have 
already  made  appear.  But  on  the  con- 
trary on  the  oppofit  Coafts»of  Italy, 
France  and  Spam  the  Tides  and  Cur- 
rent fet  from  Eaft  to  Weft  until  they 
come  to  the  Str eights  mouth  where 
they  meet  the  Ocean  and  there  part 
of  theif  Waters  fet  outward  ;  but  the 

reft 
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reft  being  repulfed  bear  down  upon 
Mauritania  &  the  fucceeding  Coafts, 
till  by  the  force  of  the  Ocean  they  ac- 
complifh  their  full  circuit.         • 

The  fame  thing  is  alfo  to  be  feen 
in  the  Eaftern  parts  of  the  Mediter-* 
ranian  Sea ,  where  it  beats  upon  Sy- 
ria and  Egypt ;  for  there  aifo  the 
floods  wheele  about  in  a  circle  though 
after  another  manner  ;  the  nature 
and  conllitution  o£  the  Sea  it  felf  fo 
requiring.  Although  the  Mediterra- 
nean Sea  be  feperated  from  the  Ocean, 
and  at  a  diftance  from  theTorridZone, 
yet  it  is  obnoxious  to  the  fame  mo- 
tions though  fmaller.  For  feeing  it  is 
not  fo  far  diftant  from  the  courfe  of 
the  Sun  ;  as  either  the  Archipelage , 
Euxine,  Cafyian  or  Baltick  Seas,'  and 
reacheth  a  great  deal  farther  from 
Eaft  to  Weft  ;  it  is  not  to  be  thought 
ftrange  that  when  the  above  named 
Seas  fvvell  not  with  any  fenfible  Tide  ; 
this  fhould  fuffer  at  leaft  fome  alte- 
ration from  the  vicinity  of  the  Sun- 
It  hath  therefore  a  Current  from  Eaft 
to  Weft,  and  although  that  flood  be 

not 
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not  very  confpicuous,  it  may  be  ne- 
Verthelefs  gathered  from  this,  that 
Ships  failing  from  Syria  and  Egyp^ 
do  fOmewhat  fooner  arrive  at  the 
Str eights  mouth,  than  fuch  as  fet  out 
Trom  thence  can  get  to  Syria.  This 
Voyage  would  likewife  be  fooner  per- 
formed, if  upon  the  Coafts  of  Numi- 
dia  and  Mauritania  they  did  not 
meet  with  the  flood  of  the  Ocean 
which  retardes  their  courfe.  Hence 
it  is  manifeft  that  the  Current  and 
Tide  of  the  Weftern  parts  of  the 
Mediterranean  Sea  is  guided  by  the 
Ocean ,  and  by  it  forced  round  in  a 
Circle  ;  but  the  Eaftern  part  of  the 
fame,  where  the  Ocean  never  or  but 
very  feldom  reacheth  in  its  courfe 
follows  the  Motion  of  the  Sun ;  now 
though  this  Motion  be  contrary  to  the 
former,  yet  the  fame  is  the  reafon 
and  manner  of  Circulation  in  both. 
The  Egyptian  Sea,  for  the  mofbpart 
fetteth  irom  Eaft  to  Weft ,  and  the 
'Pamphylian  on  the  other  hand  from 
Weft  to  Eaft.  The  JEgean  Jea  in 
jthat  part  thereof  which  waiheth  AJia 

flowes 
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flows  from  North  to  Jbuth.  But 
where  it  Beats  Macedonia  and  Thra- 
cia  it  runs  from  Jbuth  to  North. 

To  conclude  if  We  confider  the 
Jkas  all  the  World  over,  unlefs  they 
be  fuch  as  utterly  deny  entrance  to 
the  Currents  of  the  Ocean  %  or  arc 
not  too  far  diftant  from  the  <5un ,  we 
lhall  every  where  find  the  fame  man- 
ner of  revolution.  In  this  our  narrow 
<5feaupon  the  coaft  of  Holland  the  fet  of 
theTidaisfrom  Jbuth-  Weft  to  North ; 
when  on  the  oppofit  (hoar  of  Br  it  an 
the  Motion  is  contrary  to  wit  from 
North  to  iSbuth.TheJame  is  alfo  to  be 
obferved  in  theGulphs  &  Bay's  of  thp 
Ocean,  as  in  the  TerJian.Arahian  and 
other  lefTer.  And  even  the  entrance 
and  larger  mouths  of  Rivers,  as  of 
the  Maefe,  Sein,  Garon^  and  of  an  in- 
finite number  of  others,  undergo  the 
fame  viciffitude. 
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CHAP,  vir. 

After  what  manner  the  Sea  moves  in- 
Friths  tfz^Strei'ghts. 

IT  is  not  our  defign  to  enumerate', 
all  the  Friths  and  freights  of  the 
innabited  World,  and  the  anniverfary 
Winds  and  Tides  which  at  fet  feafons 
do  in  the  feveral  Channels  of  the  O- 
cean  recur  ;  it  fhall  iuffice  t&  ac^ver- 
tife  that  if  the  Motions  which  we 
have  already  explained  be  well  obfer- 
ved,  it  will  be  n'8  hard  matter  to  in- 
fer, what  Tides  and  Winds  in  the  fe- 
veral feafons  of  the  year  do  predomi- 
nate in  every  Frith. 

ff  any  be  defirous  to  know  what 
is  the  Current  of  the  Jea  at  the 
<5\reights  of  Gibraltar ,  whereof  wc 
difcourfed  a  little  before,  he  may  ea- 
fily  come  to  know  it  from  the  Mo- 
tion of  the  Ocean,  which  all  the 
World  over,  at  the  fame  diflance  from 
the  Equator  moves  contrary  to  the 
S\m.     Through  thefe  ^freights  the 
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iVca  fiowes  almoft  conrtantly  Eaft- 
ward,  efpecially  upon  the  Coaft  o£ 
Mauratania,  and  fcarceJy  is  this  Cur- 
rent the  fourth  or  fifth  part  of  time 
difcontinued  by  a  contrary  motion. 
For  in  the  fpace  of  a  day  and  nightv 
the  Jfeas  fet  outward  five  or  at  moft 
fnditmres,  but  inwards  eighteen.  Ner 
tmt  for  this  muft  we  imagine  that 
the  Mediterranean  Jea  fhould  fhortly 
fwell  to  a  vaft  bignefs ,'  becaufe  that 
the  Ocean  does  for  fo  long  a  tirnfc  fet 
inwards,  and  has  but  fo  little  fpace 
to  ebb  again.  For  Nature  hcv  felf 
has  provided  againfi  this;  feeing  in 
that  part  of  the  Jtreights  which  lyes 
upon  the  Spanijh  ^hoare,  the  courfe 
of  the"  waters  is  for  the  moft  part 
contrary.  There  the  tbb  Jafts  eight 
houres,  and  the  flood  only  four,  and 
by  this  means  the  ballance  of  both 
<5bas  is  adjufted.  The  fame  is  al- 
moft the  nature  of  the  Channel  that 
lyes  betwixt  France,  and  Brit  an. 
For  here  alfo.thofe  that  are  inward 
bound  find  a  quicker  paflage,  than 
they  who  from  hence  put  out  to  Jea. 
E   a  If 
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If  any  ihould  go  into  the  temperate 
Zone  of  the  Southern  Hemifphere, 
he  would  find  there  the  fame  thing 
alfo  true.   Let  us  take  the  freights 
of  Magellan  for  an  Inftance.     Jea- 
men  avoid  this  a  place  mod  difficult 
and  dangeroesto  be  failed  in,  becaufe 
there  is  reported  to  be  an  eddy  there 
of  two  Oceans  meeting,  which  rafBs 
fearful  ftorms.     But  they  who  think 
fo,  are  ignorant  of  the  nature  of  Wa- 
ters*,    lor  the  concourfe  of  <5eas  pro- 
duceth  rather  a  Calm  than  a  Jrorm. 
Waters  meeting  with  Waters  clafh 
not  together  like  Jblid  Bodies ,  but 
without  quarreling  the  one  yeiids  and 
fubmits  to  th^other,  and  fairly  min- 
gle together  without  any  noife.;  fo 
that  we  may  fee  two  Mountains  of4 
Waters  meet  one  another  not  only 
without  breakes,  but  even  fmoothing 
the  furface  of  the  Jea,  the  reafon  of 
the  equality  of  ballance  fo  requiring. 
But  that  I  may  return  to  the  freights 
of  Magellan,  it  is  for  another  reafon^ 
that  they  who  have  fhot  the  the  fame, 
have  encountered  with  fo  great  diffi- 
culty, 


the  Seas  and  Winds.    5  3 

xrulty  in  their  undertaking  ;  for  they 
have  had  the  Current  of  the  <Sfea  to 
ftrive  againft,  which,  unlefs  it  be  by 
the  land  Winds  hindred,  fets  there 
always  againft  the  courfe  of  the  <Sun. 
There  is  but  one  Tide  or  Current  in 
all  thefe  ^freights ,  which  is  cccafio- 
ned  by  the  Tacifick  commonly  called 
Mar- del  Zudoz  the  iSbuth  Jea.  This 
Current  is  moft  rapid  in  the  Weftern 
part  of  the  Frith  ;  and  efpecially  in 
that,  narrow  paflage  that  is  diftant  a- 
bout  thirty  Leagues  from  the  Weft- 
ern mouth  of  the  freights.  The 
Eaftern  part  of  the  Frith  which  piece 
and  piece  does  open  wider ,  to  the 
breadth  of  f&venty  Leagues ,  al- 
though it  be  alfo  affe&ed  with  this 
Current,  yet  it's  motion  is  more  flow 
and  dull,  both  bec&ufe  that  by  reafon 
of  the  diflance,  the  Current  arrives 
more  flowly  ;  as  alfo  that  in  a  wider 
Channel  the  Waters  loofe  their  rapi- 
dity, and  indeed  fo  much,  'that  by 
land  or" fortuitous  Winds* their  courfe 
is  often  repelled.  Therefore  it  is  not 
ftrange  that  they  who'  entred  thefe 
E  3  heights 
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^freights  on  the  Eaft  fide  Jiaye  endu- 
red great  work  and  toil.  When  as 
'Peter  Sarmten,  who  from  the  Weft 
paft  through  the  fame  and  returned  to 
his  Conforts,  eafily  and  without  any 
trouble  performed  it. 

The  fame  is  altogether  the  condi- 
tion of  the  Current?  and  Tides  which 
occur  in  the  freights  of  the  middle 
Zone,  except,  that  accorcjing  to  the 
feveral  feaions  and  fituation  of  the 
Chores,  they  undergo  diyerfe,  yet 
fet  cour-fes  and  recourfes  or  ebbings 
and  flowiugs.  When  the  Jun  is  in  the 
Northern  fignes,  the  Frith  which  di- 
vides Samatra  from  Malacca  flowes 
<routh-Eaft  to  North-Weft  :  but  being 
again  retreated  to  the  Southern ,  the 
Current  fets  back  from  North- Weft  tp 
Jbuth-Eafl  What  are  the  Currents 
of  thefe  other  Jtreights  which  fepa- 
rate  Samatra  from  Java,  may  be  ea- 
fily uttelerftood  from  what  we  have 
faid  of*  the  Indian  Ocean.  For  in  the 
Summer  time, that  is  from  the  end  of 
Apil,  to  the  beginning  of  OBober^ 
whilft  theOcean  fets  fromEaft  to  Weft, 

it 
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it  is  hard  to  enter  this  Frith.  But 
for  thofe  who  from  the  DutchCoJony 
are  then  homeward  bound, the  pafiage 
is  eafy  and  commodious.  And  again 
from  'November  until  the  end  of 
March,  the  entrance  of  this  Frith  is 
eafy  for  fuch  as  come  from  the  Weft, 
But  on  the  other  hand  they  who  at 
that  time  fail  from  the  Dutch  Colony 
Weftward,  have  much  ado  to  flioot  it. 
So  that  iE  their  occaf^ons  do  necelii- 
tate  them,  they  are  forced  to  fail 
round  all  the  Ifland  of  Java.  Firffc 
they  coaft  along  the  Northern  Shore 
of  this  Ifland,then  pafs  the  Jtreights, 
which  divide  the  Ifland  Balo  from  the 
Cafe  Talimboa  ;  and  afterward  pafs 
along  the  Jbuthdrn  Sl}ore ,  fq  that 
fometimes  with  greater  eafe  they  run 
above  three  hundred  Leagues ,  than 
they  can  pafs  that  Frith,  which  in  o~ 
ther  feafons  of  the  year  they  may  in 
a  few  houres  performe.  And  it  is  by 
the  help  of  the  daily  Tide  of  fix  . 
houres,  that  Fleets  (notwitliftanding 
this  yearly  Current)  do  in  all  Jeafons 
of  the  year  pafs  the  Jtreights  back 
and  fore.  E  4  CHAP. 
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CHAP.  VIIL 

That  the  Jay  ly  Tide  and  Moticn-ofthe  I 
Ocean  is  regulated  by  the  univer- 
sal Currant. 

SEeing  it  is  not  only  ufeful  but: 
even  neceflary  for  Navigatiors  to 
know  from  what  point  of  the  com- 
pafs  towards  the  feveral  Chores  and  ' 
Tracts  of  Land  the  daily  Tides  do 
fet,  which  in  the  fpace  of  twenty  four 
hours  do  flow  twice,  and  as  ofteqi 
ebb  ;  we  mull  net  pafs  over  the  ge- ' 
neral  rule  to  which  thefe  particular 
motions  ought  to  be  referred  :  for 
we  muft  know*  that  all  the  world  over  . 
the  diurnal  Tides  da  follow  the  uni- 
verfal  Currents  of  the  Ocean  whereof 
we  have  difcourfed.     On  the  Shores 
which  receive  the  ^un-following  Cur- 
rent of  the  ^eas,  as  of  Brafil,  Guiana 
of  the  liland  of  Madagascar  or  St*. 
Laurence,  and  many  others  the  dai- 1 
ly  Tide  fets  likewife  from  Eaft  to 
Weft.     The  Northern  Shores  of  A- 
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merica  that  lye  oppofit  to  Europe 
have  their  Tide  from  South  to  South- 
well, according  as  they  are  more  or 
lefs  bent  and  crooked.  The  Shores 
of  Europe  that  lye  open  to  the  Ocean 
reeive  their  Tide  from  the  Weft,  be- 
caufe  the  Current  of  the  Sea  is  fo 
likewife.  TheCoafts  of  Guynnee  and 
Benin  have  alfo  their  Tides  from 
Weft.  But  in  all  the  Coaft  of  Africa 
which  reacheth  almoft  from  Cape  Gon- 
falvo  to  the  Cape  of  good  hope  7  the 
diurnal  Tide  fets  from  South.  The 
fame  happens  on  the  Shores  of  Chile 
and  Teru  for  there  likewife  the  Tides 
come  from  the  South.  Laftly  in  the 
mod  Northern  parts  upon  the  Shores 
of  Spits&erg,  Greenland  &c.  When 
the  Current  of  the  Ocean  beats  the 
land,  then  likewife  the  daily  Tides 
flow  thitherward.  And  if  it  hap- 
pen that  the  univerfal  Current  al- 
ter, then  likewife  the  daily  Tides 
are  changed.  So  that  upon  the  Coaft 
of  Norway  in  one  part  of  the  year 
the  Tides  fet  toward ,  and  in  the  o- 
ther  from  the  Shore.    Nor  is  the 
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cafe  otherwayes  in  the  Jcas  of  JW/£ 
and  China  at  GW  and  Cochin ,  when 
the  J\in  is  in  the  Eftival  fignes,  the 
Tides  fet  into  the  Jftore.  And  being 
again  in  his  Jbuthern  declination, 
they  flow  from  the  land/  At  Tun- 
chin  ;  and  the  Jbuthreh  Coafls  of 
China  during  the  fix  Jummer  months 
the  Tides  with  the  whole  Ocean  are 
hurried  Northward.  But  the  Sun  a- 
gain  returning  to  the  Jbuth,  thithen 
Jikewife  ,  the  daily  Tides  betake 
themfelves.  In  a  word  in  all  the 
places  of  the  World  the  diurnal 
Tides  conform  themfelves  to  the  a- 
bove  mentioned  univerfal  Currents 
of  the  Ocean. 
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chap.  ix. 

What  is  the  reason  that  in  many  pa- 
ces the  flowing  and  ebbing  of  the 
Ocean  kcef  note  qualtime. 

ALthough  it  hath  appeared  to 
many  a  very  hard  quefhon,wny 
, ,    ,appeneth  that  in  fome  Friths  and 
Channels  and  especially  in  the  mouths 
of  Rivers,  the  Sea  in  it's  flowing  and 
ebbing  does  not  obferve  an  equal  time, 
yet  they  who  have  treated  of  this 
fubjaa,  might  have   eafily   cleared 
themfelvesof  this  doubt,  iffthey  had 
more  throughly  fearched  into  the  na- 
ture of  an  equipoife  and  ballance,  and 
the  hiftory  of  the  Motions  and  Cur- 
rents of  the  Ocean. 

Now  as  concerning  thtf  ballance  or 

level  of  Waters,  reafon  it  felf  does 
di&ate  to  us,  that  by  how  much  the 
greater  is  the  fwelling,  by  fo  much  is 
the  declivity  greater,  and  by.  how 
much  more  is  the  declivity  or  defcent, 
by  fo  much  n\uft  the  Motion  down- 
ward. 
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Ward  be  more  violent.    Now  feeing 
a  fwifter  motion  overwhelms  a  flower 
and  weaker,  it  is  manifeit  that  if  two 
floods  of  Water  meet,  the  Current 
which  falls  from  the  greater  height 
will  be  more  fenfible  and  confpicu- 
ous.     So  that  the  Current  of  Rivers 
being  always  downward ,  when  the 
Tides  of  the  Seas  do  every  fix  houres 
either  rife  or  fall ;  the  very  neceflity 
of  a  ballance  requires  that  the  courfe 
of  Rivers  fhould  be  fometime  accele- 
rated, to  wit  when  the  Seas  fall,  and 
fometime  retarded  or  driven  back, 
when  th^Tide  again  in  is  it's  height. 
But  the  Seas  iwell  not  every  where 
in  the  fame  meafure ,  feeing  in  fome 
places  they  rife  not  above  three  or 
four  feet,  when  in  others  they  mount 
above  fixty^  fo  that  according  to  the 
diverfity  of  Floods  and  the  Tides  of 
places,  they  rife  fometimes  ten,  and 
fometimes  hardly  one  Foot  higher: 
it  is  therefore  confonant  to  the  law 
of  Nature,  that  the  Current  of  Ri- 
vers fhould  now  fooner,  now  later  be 
ftopt  or  driven  back.  ;  Wherefore  if 

there  . 
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there  be  any  River  which  runsjofoft- 
ly  that  the  leaft  flood  of  the  S(J^may 
flop  or  make  it  recoile,  in  it  the  flow- 
ing and  ebbing  will  prove  equal.  But 
if  it  require  an  hour  before  that  the 
Sea  flood  can  conquer  the  Current  of 
the  River ,  then  will  the  Tide  flow 
live  houres  or  fomewhat  lefs,  and  ebb 
feven.  And  if  the  level  of  the  Sea 
exceed  not  the  level  of  the  River,  till 
after  two  houres  be  expired,  then 
will  the  Sea  flow  only  four  houres, 
and  ebb  eight.  And  fo  of  others. 
Now  if  any  one  underftand  aright 
thefe  motions  and  Currents  of  the  O- 
cean  whereof  we  have  been  difcourf- 
ing.  And  know  what  fhores  are 
beaten  by  a  diredfc ,  and  what  by  an 
oblique  Flood ,  he  may  eafily  know , 
in  what  part  of.  the  World  .the  inter- 
vals of  ebbing  .and  flowing,  are  long- 
er or  fhorter.  It  is  to  be  obferved* 
therefore  that  in  mofl  part  of  Friths 
and  mouths  of  Rivers ,  to  which  the 
Ocean  tends  only  with  an  oblique 
Current ,  the  Floods  are  fhorter  and 
the  ebbs  longer.    In  the  mouths  of 

the 
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the  Itoers  Niger,  and  Zenega  the  Sea 
flowd^only  four  houres,  ^pd  ebbs 
eight.    The  fame  happens  alfo  in  the 
•River  of  Canada,  in  the  Mdefe,  and 
almoft  in  the  mouths  of  all  thofe  Ri- 
vers, which  the  Ocean  pafleth  with 
a  tranfverfe   Current.      It  is  every 
where    remarkable  that    thofe    Sca- 
floods  which  fet  obliquely   into  the 
Shore  loofe  fome  part  of  th£ir  time 
by  the  force  of  the  decurrent  ftreams- 
But  on  the  other  hahd^Hefe  Friths 
and  mouths  of  Rivets  to  which  the 
Ocean  fets  with  a  ftreight  &;  headlong 
courfe,   endure  a  contrary  vitiffitude. 
For  wherefoever  the  Sea  with  an  en- 
tireFIood  ofWaters  gorging  theShores 
and  Jaws  of  Rivers ,  makes  that  the 
obvious  flreams  muft  of  necetfity  be 
repulfed  and  driven  back,it  cannot  o- 
therway  s  be  but  that  there]  the#Tide  of 
flood  fhould  be  longer  by  how  much 
longer  the  courfe  of  theRivers  is  for- 
ced back.   For  in  the  River  Gar  on  the 
Sea  flows  {even  hourcs  and  ebbs  but 
five.   At  the  town  of  Macao  the  flood 
hits  fail  eight  or  nine  hour£s;and  the 

ebb 
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ebb  but  three.    The  fame  is  to  be 

teen  on  one  fide  of  the  freights  of 
Gibraltar  and  in  many  other  Friths 
and  Rivers. 

And  this  I  would  have  underftood 
only  of  the  mouths  of  Rivers.    For 
if  fuch  be  the  fituation  of  Rivers,  that 
With  open*  mpuths  they  receive,  and 
convey  far  up  the  Sea  flood,  then  the 
condition  of  the  mouths  and  of  thefe 
places  of  the  Rivers  that  are  at  a 
great  diftance  from  the  Sea5,  will  be 
altogether  different.    For  experience 
teacheth  us  that  Tides  which  run  far 
into  the  land  &  refiftjtheCurrent  of  Ri- 
vets, do  more  flowly  advance,  than 
retreat,  fo  that  in  the  fpace  of  three 
or  four  houres  they  call:  out  as  much 
water,  as  in  eight  or  nine  before  they 
have  drank  up.  •  Moreover  this  difFe-r# 
rence  and  inequality  of  the  flowing 
and  ebbing  of  Tides  hath  not  only 
been  obferved  in  Friths  and  Rivers 
but  alfolong  ago  on  open  Shores  as* 
is  clear  frqni#^,andprom  theBook  of 
the  wendprs  of  Holy  Scripture,  which 
is  falfly  attributed  to  Aufitn,  feeing 

it 
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it  was  compiled  by  an  Englifh  man 
not  unlearned,  in  the  year  of  God 
D.CX.X.  They  call  thofe  letter  Tides 
which  at  quarter  Moon  obferve  an 
equal  fpace  of  ebbing  and  flowing 
Nep  Tides;  but  the  greater  floods 
that  happen  at  the  new  and  full  Moon 
they  call  Spring  Tides,  which  as  they 
fay  flow  five  houres  and  ebb  fcven. 
The  Tides  alfb  at  Cambaja  and  Mar- 
tabano  are  at  their  full  in  lefs  fpace. 
But  of  thefe  hereafter. 


CHAR  X. 

From  whence  arises  the  difficulty 
which  Havigators  find  in  gaffing 
the  Equator. 

•T^jRom  what  hath  been  faid  it  is 
\j  mamfeft  enough  that  the  middle 
region  of  the  Ocean  which  lyes  un- 
der the  Torrid  Zone  does  fwpll  more 
than  the  other  Seas,  at  leafl:  if  we 
confider  that  primary  fwelling,  and 
riot  the  other  which  the  oblique  Cur- 
rent 


the  Seas  and  Winds.    6  5 

rent  of  Waters  raifes  on  the  Shores » 
though  if  we  would  fpeak  properly  > 
that  is  not  to  be  called  a  fwelling,  but 
a  progreflive  and  regreffive  motion. 
Mod  part  of  Sailers  acknowledg  this 
fwelling  of  Waters  to  be  in  the  Tor- 
rid Zone ,  when  they  fay  they  meet 
with  as  great  difficulty  in  pa/ling  of 
the  Line,  as  if  they  were  to  mount 
fome  Hill.  Now  if  that  heap  and 
ridg  of  Waters  did  only  begin,  where 
that  difficulty  of  advancing  forward 
occurrs,  then  would  it  be  eafy  to  re- 
turn back  again,which  is  not  fo.  There 
are  fome  who  to  folve  this  difficulty, 
think  that  the  furface  of  the  Ocean 
is  more  deprefled  and  low  under  the 
Line,  and  that  Ships  who  get  thither, 
fall  down  as  into  a  hollow  place  or 
cavity,  and  therefore  h£ve  much  ado 
to  come  out  again.  But  this  is  no 
better  confequence,than  if  one  fliould 
argue  that  becaufe  Boats  and  other 
Bodies  which  fwim  in  fwift  Rivers, 
keep  always  the  middle  of  the  Chan- 
nel and  can  hardly  be  forced  toward 
the  brinks, the  level  of  Rivers  is  lower 
F  there 
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there  than  at  rfic  fides.  Ivow  it  is  irq- 
pof  ble  that  in  the  middle  where 
the  Streams  are  crowded  together  f 
Rivers  fliould  be  lowelt.  We  muft 
therefore  find  out  fome  other  reafon 
to  danonilrate  the  truth  of  thi$ 
thing. 

The  cafe  is  thus  then;  they  who 
from  our  Seas  are  bound  to  the  South- 
ward  of  the  line,  when  they  once  get 
inrc  the  Torrid  Zone,  they  are  eafily 
and  as  of  their  own  accord  carried 
to  the  Line.     But  when  they  come 
thither,  they  find  that  their  Ihips  can- 
not or  very  hardly  either  get  back  or 
fore.     And  it  is  evident  that  it  is  not 
the  Trade-wind  and  Current  letting 
Wcfhvard  that  hurries  them  along 
with  it,  becaufe  that  when  under  the 
Ec  uator  the^  have  a  great  calm ;  ne- 
verrhelels  the  fame  difficulty  happens 
fo  that  fometimes  they  are  thrte  or 
four  months  time  before  they  can 
clear  themfelvcs  from  this  rrouble.  If 
in  that  place  there  were  a  perpetual 
Ca'm  without  being  ever  interrupted 
by  any  Winds,  it  would  prove  a  fatal 

Sea 
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Sea  to  Sea  men.  So  now  £if  I  am 
not  miftaken)  it  clearly  appears  that 
this  dwelling  under  the  Torrid  Zone, 
does  not  there  begin  where  they  find 
the  difficulty  of  paffing  the  line,  but 
that  fliips  when  they  are  advanced.tQ 
that  place  where  they  can  neither  get 
back  nor  fore,  are  then  upon  the  very 
top  or  ridg  of  the  fwelling. 

It  will  undoubtedly  feem  flrange 
how  it  can  be  that  fhips  eafily  mount 
a  height  of  Waters,  and  having  done 
fo,  get  down  again  j  with  much  diffi- 
culty but  the  reafoa  why  it  happens 
fo  may  be  demonftijated  by  an  evi- 
dent example.  Suppofe  then  a  gfefs, 
or  any  other  kind  of  Veflel  filled  with 

Water  as  high 
as  A.B.  if  the 
fides  of  it  be 
wet,  the  .fur- 
face  of  the  wa- 
ter   will    ap- 
pear fomwhat 
higher  in  the 
margine  than  in  the   middle.     Put 
afterward    in    the    Water  a   Nut- 
F  %  fhell 


i 
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fliellor  a  little  hollow  glafe  Boul,  or 
iny  thing  elfe  which  is  lighter  than 
the  water ,  we  ihall  prefently  obferve 
it  haQen  to  the  fide ,  and  get  to  the 
height,  and  that  fo  much  the  more 
fwiftly  as  it  is  put  in  nearer  the  mar- 
giir.* 

Pour  in  gently  afterward    more 

water  fill  and  the  glafs,fo  that  the  wa^ 

^  ter  fwell  and  rife 

A  rC^ — ^^>       higjier  than  the 
Af-^ J^    brim,  A.O. ,  as  in 

this  othtr  figure , 
and  forthwith  we 
fhall  fee  the  lit- 
tle bodies  leaVe 
the  fide,  iik  to* 
ward  the  middle,and  reft  in  J.  or  E.  ' 
But  if  you  put  in  other  little  bo- 
dies that  will  fwim,  and  arc  heavier 
than  the  Water  to  wit  the  dull  of  Iron, 
firafs,  or  any  other  Metal,  the  con* 
ttary  will  be  teen  ,  for  they  will1  fall 
down  to  the  lower  bnnri  A.  O.  'And 
when  thefe  fwimming  bodies  that  we 
have  fpoken  of  are  fucceflively  mo- 
i£d  ;  that  is  when  the  heavier  bodies 

g° 
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go  to  the  fide ,  then  will  the  higher 
advance  towards  the  middle,  and 
contrary  wife  when  the  lighter  bo- 
dies fall  to  the  fide,  then  will  the 
heavier  take  their  courfe  toward  the 
middle. 

Hence  appears  that  there  is  & 
greater  prenure  of  the  waters  at  A. 
and  O.  than  in- the  other  parts  that 
fwell  higher ,  fince  that  thither  are  . 
forced  moll  part  of  Bodies  which  aye 
lighter  than  the  Water. 

Neither  does  it  follow  from  thence 
that  the  Water  is  prefled  by  the  Wa- 
ter, lor  like  fuffers  not  from  it's  (ike. 
But  may  only  be  inferred,  that  lighter 
bodies  are  prefled  by  more  heavyj 
when  heavier  are  not  prefled  by  more 
light.  For  how  much  you  fojrce  any 
body  that  is  heavier  than  water  under? 
the  furface  of  the  Water*fo  much  wilj 
it  fuffer  ,  that  is  to  fay  it  will  fofFer 
nothing  at  all,  But  bodies  that  are 
lighter  than  Water  by  how  much  they 
are  funk  deeper ,  by  ;  fo  much  more 
they  feel  weight  and  fwiftly  afcencj. 
Nor  d&es  Water  prefs  Water,  b&fon- 
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ly  fuch  things  as  are  lighter  than  it- 
felf ,  and  fo  indeed  by  how  much 
gre&ter  the  weight  of  the  Water  is, 
by  fo  much  will  the  preflurebe.  You; 
mayeafily  make  the  experiment  of 
it  in  this  manner,,    Let  there  be  a? 


Veflel  A.  B,  in  the  bottom  of  which 
put  a  wooden  board  D.  C.  it  is  mani- 
feftthat  if.  you  pour  in  Water  •  the' 
board  becaufe  it  is  lighter  than  the 
Water  will  rife  to  the  top.  But  let  the 
bottom  be  opened ,  and  a  hole,  G.  be 
be  made,  then  will  it  not  afcend  but 

will 
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will  be  prefect  by  the  Cylinder  of  wa- 
ter CD. E.  F.  which  by  how  much 
the  greater  it  is,  fo  much  the  more 
force  <yill  be  required  to  putt  out  the 
board  G.  D.  now  if  you  apply  a  Bal- 
lance  you  will  find  that  to  raife  the 
Board  CD.  the  weight, H.  ought  to 
exceed  the  weight  of  the  cylinder  of 
water  C.b.E.F. 

Mor  mould  it  be  obje&ed  that  pref- 
fure  ougljt  to  be  in  a  perpendicular 
line,  but  not  in  fuch  points  as  decline 
from  perpendicular,   h or  although  in 
theforegoing  figure  the  Body  of.  Wa- 
ter prefiesthe  air  that  is  under  it  in  a 
reightlinejet  it  is  otherwife  inWaters 
that  are  inclofed  &  find  nopaffage  out.* 
For  feeing  that  is  the  nature  of  all  hea- 
vy bodies,  that  they  tend  to  the  Cen- 
ter of  the  Earth  not  only  in  a  fireight 
and  perpendicular  line,  but  Iikewife 
(if  they  cannot  otherwife)  in  an  ob- 
lique and  inclined,  the  reafon  is  clear 
wherefore,  Water ,  contained  in  a  vef- 
fel  when  it  finds  no  paflage  down- 
Wards,    fwells   up    and  endeavours, 
to  get  Out  into  the  Air,  and  prefTes 
f  f  the 
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the  bodies  that  are  under  to  the  fide, 
and  if  they  be  lighter  than  the  Wsu. 
ter  drives  them  upward  to  the  top.- 

And  this  feems  to  me  Qii"  not  the 
fole  yet)  the  chief  reafon  why  Ships 
in  the  Torrid  Zone  are  hurried  with 
a  fwift  courfe*  towards  the  Equator. 
Which  though  it  may.be  perceived  at 
greater  diftance,  yet  it  is  nioft  obfer- 
vable  at  the  latitude  of  two  or  three 
degrees  j  for  by  how  muclj  they  ap- 
roach  nearer  the  Jine,  by  fo  much, 
more  fwiftly  are  they  carried  towards 
thisjmiddle  Circle  of  the  World.  Nei- 
ther is  it  fo,  only  in  that  Sea  which 
lies  betwixt  Affrtca  and  America,but 
like  wife  in  all  the  Tacifick  Ocean.; 
for  there  alfo  Sailers  carefully  avoid 
the  middle  tra(?fc  of  the  Torrid  Zone. 
But  if  the  fame  difficulty  of  pafling 
of  the  line  happen  not  in  that  Sea 
which  lyes  betwixt  the  £ail  fide  of 
Affrtca  and  the  Indian  Jflands,  the 
reafon  may  eafily  be  gathered  from 
what  we  mentioried  before.* 

Neither  is  to  be. thought  ftrange, 
that  the  Sun  declining  from  the  E^ui- 
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no&ial,  and  being  in  the  Tropicus 
produceth  not  the  fame  effed:  which 
happens  under  the  line ;  nor  how  if 
can  be  that  th6  Current  whereby  the 
Seas  decline  to  the  South  and  North, 
carries  not  with  it,  or  at  leaft  incMiies 
not  that  way  the  fwelling  which  we 
have  defcribed  For  the  reafon  of 
that  is  clear  enough ,  fince  the  very 
nature  of  equipoife  and  ballance  re- 
quires that  waters  ihould  flow  thither 
•  where  the  motion  is  fwifteft,  that  is 
fay  is  to  fay,  to  that  Circle  which  of 
all  others  is  the  greateft.  If  in  a  veflel 
we  turn  water  round ,  we  prefently 
fee  that  the  water  it  felf  and  all  bodies 
that  fwim  thereon  leave  the  Center 
and  haften  to  the  greateft  and  higheft 
Circle  Qthat  is}  to  the  brim  of  the 
Veflel. 

From  hence  alfo  the  reafon  may  be 
eafily  given,  why  Galleys  and  any  o* 
ther  kinds  of  Ships  when  the  tide 
makes  lanch  out  from  the  Shore  to 
the  middle  of  the  Sea,  which  is  com- 
monly called  high  Sea ,  when  never- 
theless the  Sea  is  higher  at  the  Shpre 

than 
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than  in  the  middle  when  the  Tide 
ttiaketh.     The  fame  is  to  be  faid  of 
the  Gulphs  which  are  commonly  call- 
ed whirlepooles/Fof  there  it  is  thought 
ihat  the  Seas  are  lower  and  that  they 
fall' into  deep  Caverns  or  Pits  of  the 
earth,  when  notwithftanding  where- 
foever  there  are  Gulphs,  fhelves  or 
fiich' places  in  the  Sea  v^Jridi^re  call- 
ed by  the  Dutch  Maelftorrortien,  even 
there  alfo  to  the  Very  eye  the  waters 
are  elevated.     And  the  bottom  of  thd ;* 
Sea  in  fuch  places  is  not  deeper  or  full 
of  holes  and  pits ,  but  higher ,   and 
for  the  moil  part  there  are  Rocks  un- 
derneath which  occafion  the  fwelling 
of  the  Water.     For  wherefoever  the 
bottom  of  the  Sea  rifeth,  there  like- 
wife  it's  furface  fwells :  Arid  fo  be- 
caufe  that  Ships  naturally  incline  .to 
the  higher  level,  therefore  fuch  places 
are    (i£  not  irt  time  fbrfeen)   fatal 
to  Sea  Men.     Wherefore  thejl  who 
being  in  fuch   danger,  throw  their 
goods  over  board,  do  no  more  but 
by  hailening  to  lighten  theirShip  acce- 
lerate ilieir  own  fliip wrack. 

CHAR- 
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That  tbebodyofthe  Water  is  by  Heat 
dilated  md  contracted  by  Cold. 

A  L  though  daily  inftances  and  ex- 
periments do  prove  that  heat 
does  rarify  and  difate  Waters,and  cold 
contrad:  and  condenfe  diem,  it  is 
neverthelefs  by  fome  denied,  and  that 
for  two  reafons  chiefly.  For  firft 
they  urge  that  if  the*  bulk  of  water 
could  be  leflhed  and  contracted,  it 
would  follow  that  in  two  Cylinders 
of  equal  capacity,  but  unequal  in 
depth,  there  muft  be  more  wafpr 
contained  in  the  higher ,  than  in  the 
lower,  becaufe  that  the  inferior  wa- 
ters are  lefs  prefled  in  this ,  than  in" 
the  other  longer  Cylinder.  But  this 
is  an  erroneous  argument ,  feeing  no 
fluid  and  Homogeneal  body  prefles 
it  felf;  For  Water  in  Water,  and 
Ai    in  Air  hath  no  weight  or  pref- 

e  other  argument  is  fetcht  from 

this, 
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this,  that  if  the  Seas  and  Ocean  were 
rarified  and  did  fwell  by  heat,it  would 
come  to  pafs  that  when  the  tide  mak- 
eth;  Ships- fhould  draw  more  water 
then  it  low  water.  But  neither  does 
this  argument  prove  any  thing.  For 
the  Seas  in  their  higheft  tides  do  not 
by  the  fix  thoufand  part  rife  higher, 
as  we  fhall  ihew  mpre  clearly  hereaf- 
ter. Therefore  although  Ships  do 
then  draw  a  little  more  Water  yet 
the  difference  is  altogether  infenfi- 
ble. 

That  which  they  urge  likewife  is 
falfe,  to  wit  that  water  cannot  by  any 
force  be  comprefled  into  a  lefler  bulk. 
There  is  force  required  even  to  the 
comprefling  of  Air.  But  water  being 
almoft  a  thoufand  times  thicker  than 
Air,  there  is  almoft  a  thoufand 
times  more  force  required  to  the 
comprefling  of  the  one  than  the 
other.  Nor  does  this  hold  'only  in 
.fluid  bodies,  but  alfo  in  folid.  For 
by  how  much  any  body  is  more  hea-- 
vy  and  compa&'?  fo  much  the  greater 

ought 
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pught  to  be  the  force  which  may 
(heighten  this  more -compact  body 
into  a  narrower  compafs.  If  therefore 
we  fuppofe  gold  to  be  .twenty  thou- 
sand times  more  compact  than  airf 
there  is  alfo  need  of  twenty  thoufand 
times  more  force  to  comprefs  gold 
than  air.    And  the  fanje  is  the  rule  of 
the  diflblving  and  melting  of  bodies 
by  fire.    For  by  how  much  a  body  is 
more  compact  or  of  clofer  texture  of 
parts,  fo  much  more  intenfe  ought  the 
heat  or  fire  be  to  diflblve  or  rarifi? 
it. 

It  will  moreover  eafily  appear  that 
water  may  be  by  moderate  heat  or 
cold  rarifted  and  condenfed,'if  we  take 
a  glafs  bottle  of  a  big  belly  but  nar- 
row neck  and  mouth,  and  being  full 
of  cold,  put  it  into  hot  or  lukewarm 
water :  At  firft  the  warme  water  does 
contract  it  felf,  though  but  for  a  mi- 
nute of  time,  and  makes  the  cold  wa- 
ter upon  the  fudden  touch  fink  a  lit- 
tle, but  immediately  after  the  cold  wa- 
ter afcends  and  that  in  a  manner  pro- 
portionable to  the  warm  water  that 

fur- 
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furrounds  it  without.  But  if  you 
warm  the  water  contained  in  the 
bottle  and  fet  it  in  cold  water ,  the 
the  contrary  .is  to  be  feen.  For  at 
firft  the  h6t  water  rifeth  a  little  by 
reafon  of  the  fudden  touch  of  the 
cold,  which  endeavouring  to  force 
the  heat  *  out  of  the  mouth  of  the 
bottle,  forceth  likewif  e  the  water  up- 
ward. Eutthis  mementany  motion 
being  over  the  bulk  of  the  water  is  by 
piece  and  peice  contracted  until  by  de- 
grees it  fink  to  the  lower  parts  of  the 
Orifice. 


CHAR 
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CHAR  XII. 

The  measure  and  place  of  the  great  eft. 
[welling  of  Seas. 

SEing  then  that  water,  as  Well  aso 
ther  bodies  may  according  to 
the  greatnefs  of  heat  and  cold,  or 
with  proportion  to  any  other  com- 
prefiing.  body ,  be  dilated  and  coch 
trailed  ,  it  remains  in  order  that  we 
ihould  declare  the  meafure  ,of  the 
greateft  fwelling  of  Seas.  Now  al- 
though that  in  fome  places,  as  in  the 
Say  of  Bviftol,  at  St.  MichaeFs.  hill 
and  elfewhere  the  Tides  fome  time 
rife  above  feventy  feet ,  yet  we  can 
take  no  argument  from  thence,becaufe 
that  in  the  Bays  and  Creeks  of  our 
Seas  that  motion  proceeds  from  anq* 
thercaufe,  as  wefhall  prefently  fhow; 
but  that  we  may  'know  aright  the  prir 
mary  and  cheif  motion  of  tides,  we 
mttft  enquire  how  much  the  Seas 
which  lye  betwixt  the  Tropicks  do 
fwell,  and  that  not  upon  the  Shores 
r:  but 
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but  in  the  middle  Current  where  they 
are  deeped.  And  there  by  the  uni- 
verfal  obfervation  of  all  men ,  it  is 
certain  that  the  Seas  fwell  not  above 
two  or  three  fedt ,  yea  that  hardly 
can  there  be  remarked  betwixt  their 
greateft  decreafe  and  increafe  the  dif- 
ference of  two  fpans  not  only  at  titf- 
Camola^Cuba^fim  ika  &  ihzChartbes, 
ut  al(o  on  the  moft  part  of  the  Iflands 
of  the  middle  Ocean ,  whether  thofe 
that  lye  in  the  Tacijick^  or  Indian,  or 
like  wife  the^/tf^/V  K)cean,though  e- 
ven  there  alfo  theTide  rifeth  ibmewhat 
higher,  than  out  in  open  Sea ,  where 
there  are  no  Iflands.  If  therefore  we 
take  our  meafures  aright ,  we  fhall 
find  that  betwixt  the  higheft  and  low- 
eft  fwelling  of  the  Sea  there  is  hard- 
ly the  difference  of  one  foot  to  be  ob* 
ferved. 

Now  if  the  Sea  where  it  is  deep- 
eft  do  fwell  but  fo  little,  the  rifing 
alfo  upon  the  Shores  is  altogether  im- 
perceptible', where  notwithftandfng 
the  greateft  Tides  are  to  be  feen.  Let 
the  bottom  or  Channel  of  the  Sea  in 

this 
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this  figure  be  A.  B- 
C. ,  and  the  furface 
thereofA.tyC. 

Let  the  greateft 
fvvelling  D.  E.  be 
one  foot  high.  .And 
the  greateft  depth 
of  the  Sea  t>.  B  be 
fuppofed  two  miles, 
or  i  aooo  feet.  Now 
if  the  whole  Sea  in 
the  deepeft  place 
thereof,do  not  fotftll 
above  one  foot,  it  is 
manifeft  that  near 
the  Shore,  to  wit  at 
F.  H.  orL  K.  the 
rifeing  of  the  Tide 
can  hardly  be  obvi- 
ous to  fenfe.  For  if 
D.B.  that,  is  1200© 
feet  give  D.  E.  ,that 
is  one  foot ;  and  G. 
H.  be  fuppofed  one 
hundred  foot  deep, 
then  will  not  the 
fwelling  in  G.  F.  exceed  the  hundred 
G  and' 
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and  twentieth  part  of  a    foot. 

Hence  then  is  clear  why  the  floods 
let  always  towards  the  Shores  from 
the  middle  Ocean  when  it  fwells.  But 
neVerthclefs  it  is  obje&ed  by  Hydra- 
gogers  an^  practical  Surveyers  of  wa- 
ters, thar  this  Mathematical  declivity 
is  npt  fufficient  for  the  falling  of  wa- 
ter, but  that  to  riiake  water/run  down- 
ward there  is  required  in  every  mile 
at  leaft  a  defcent  of  fix  inches.  But 
thefe  Artifts  themfejve?  underftand 
not  what  they  fay,  whefrby  their  eyes 
and  fenfes  they  meafure  the  courfe  of 
waters ,  and  having  foupd  out  the 
fwiftnefs  of  the 'Stream';  think  that 
they  fully  know  the  declivity  of  the 
Channel,  as  if  water  defcending  and 
falling  downwards  obfervbd  always 
the  fame  time  in  its  fwiftnefs.  There 
is  not  the  lealt  inequality  in  the  fur- 
face  of  waters,  which  is  not  fufficient 
to  produce  a  motion,  and  although 
in  the  beginning  it  be  not  perceptible 
to  fenfe ,  yet  being  encrcafed  by  far- 
ther progrefs  it  becomes  confpicuous 
enough ;  efpecially  if  the  waters  run 

upon 
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upon  an  even  and  fmooth  arid  no; 
rough  or  craggy  declivity.     But  al- 
though this  rule  of  Artifts  may  fome^ 
rime  take  place  in  Bayers,  ditches  and- 
other  waters  limited  by  a  Ihort  Chan- 
nel, yet  it  fignifies  nothing  to  our 
pf ofent  purpofe ,  feeing  the  nttuire  of 
the  Ocean  is  far  different.    For  al- 
though that  it  chiefly  fwpll  in  the 
middle,  yet  becaufe  the  Sun  is  not  al- 
ways in  the  famepoint  over  head,  .but\ 
moves  always  fucceflfively  towards 
the  weft,  therefore  not  only Yin  tlie 
feveral  fpaces  whereon  he  fliines,  but 
like  wife  in  the  feveral  points?,  thefafii| 
fwelling  every  where ,    and  the  f%^ 
declivity  follows  and  remains  i  the] 
firft  fwdling  notwithstanding  by  rea. 
fon  of  the  fuccedaneous  waters(  where-  < 
of  we  have  fpoken)  which  come  flow- 
ing from  each  fide,  ftill  continuing  r 
yet  fo  that  by  how  much  the  Sun  de- 
clines from  the  middle,  and  by  how1 
much  the  depth  o  the  Sea  does  de- 
creafe,  by  fo  much  alfo  the  fubfe- 
quent  furface  of  the  Sea  does  lefs, 
fwell,  if  We    confider  at    leaft  the 
G  t  Floods^ 
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Hoods  on  the  Shores  $  but  if  we  con- 
fider  the  waters  that  by  a  progref- 
five^motion  flow  from  the  middle  of 
the  Sea,  it  rifeth  even  higher  and 
flows  more  fwiftly,  than  the  middle 
Ocean. 

* 
— — I ► 

CHAP.  XIII. 

Whertfore  it  it  that  the  Tides  art 
greater  cm  the  Jhores  than  in  the 
miMle  6f  tfee  Se^ 

BUT  fet  us  fee  if  we  can  give  a 
\  reafdn  a  little  more  clear,  why 
tttar  the  Tides  do  rife  fo  high  on  the 
Slso*eSv  wben  the  iwelJing  of  the 
middle  Oc&an  is  fo  fmall.  It  will  with- 
out doubt  apjpfea*"  ftrange  and  con- 
trary to  ftatick  principles,  that  when 
the  point  from  which  Seas  do  flow 
does  rife  but  only  one  foot  higher 
than  the  reft  of  the  furfaee,  yet  on 
the  Shores  where  the  floods  beat, 
they  fwell  fometimes  above  eighty 
feet,  feeing  the  reafon  of  ballance 

does 


does  not  feem  to  allow,  that  they 
ihould  rife  fo  much  as  oik  foot.  But 
from  what  we  have  faid  a  little  before 
it  appears  that  there  are  two  motions 
to  be  confidered.  The  firft  is  that 
whereby  the  Seas  every!  where  but 
efpecially  do  |well  in  thepiddle,  and 
if  this  were  ponfidered  "alone,  the 
Tides  on  the  Shores  woiild  prove  al- 
together impqrceptible.  ;  The  other 
motion  is  in^edthe  effed:  of  the 
former ,  yet  much  more  fenfible  and 
rapid,  and  fo  much  flill  by  how  much 
it  is  more /emote  from. its  original. 
For  .when  the  Seas  bj  the  approach 
of  the  Sun  begin  to  fwell,  they  forth- 
with move  towards  the  Weft  to  wit 
to  a  lower  level.  But  becaufe  the 
Sun  ftands  not  ftill ,  but  continually 
advanceth ,  and  fuccefhvely  warmes 
the  fubfequent  parts  of  the  Ocean, 
that  Sun  following  Current  is  necefla- 
riiy  alfo  accelerated.  When  in  every 
point  to  which  this  luminary  is  ver- 
tical the  declivity  and  defcent  is  re- 
newed and  reflor^l,  it  cannot  other- 
ways  be  but  that  the  courfe  of  the 
G  %  waters 
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waters' ihould  be  encreafcd.  Suppofe 
(as  in  this  figure)  the  furface  pf  the 


Sea  A.  G.'  which  fwelling  by  the  ap- 
proach of  the  Sun  is  raifed  as  high 
as  B.  it  is  manifeft  that  the  waters  by 
the  declivity  15.  D.  will  fall  down- 
ward. But  whilft  the  waves  fo  fall? 
the  feveral  points  alfo  of  this  decli- 
vity do  by  the  Suns  approach  fwell. 
The  Sun  therefore  being  right  over 
the  point  D  then  alfo  fwells  that  por- 
tion of  the  Sea,  and  is  raifed  as  high 
as  C.  fo  that  the  level  inclined  down- 
ward in  B.  D.  mounts  up  in  B.  C. ;  and 
becomes  paralel  to  the  furface  A.  D. 
the  Sun  afterward  enlightening  the 
declivity  C.F. ,  x\M  Jikewife  fwells 
until  that  the  declivity  C.F.  beeleva: 

ted 
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ted  in  C.  B. ,  and  become  parallel  to 
the  furface  D.  F.  and  the  fame  is  to 
be  faid  of  the  declivitie  E.  G.  for  it 
likewife  fwells  in  the  fame  manner  and 
fo  forward! 

It  is  evident  then  that  the  Tide  of 
the  Sea  like  Archimedes1^  pully  by 
defcending  always  rifes.  !Now  then 
feeing  all  heavy  bodies  by  defcending 
accelerate  their  motio*],  it  aJfo -ap- 
pears why  "on  the  Shores  the  Tides 
are  more  confpicuous  and  high  than  * 
in  the  middle  Ocean  from  whence 
they  fall 

Neverthelefs  we  muft  not  think 
that  this  motion  of  the  Ocean  is  in 
the  fame  manner  always  accelerated, 
as  bodies  which  roul  downward  upon 
a  flopeing  level.  For  there  are  vaft 
Continents,  Iflands  and  the  unevenefs 
of  the  bottom  which  hinder  the  whir- 
ling motion,  and  fometime  the  want 
of  fucceeding  waters  which  either 
flop  or  delay  this -falling  Current,  do 
Jikewife  withstand.  But  yet  if  there 
were  no  impediment  of  Continents 
and  Iflands,  and  that  the  Ocean  did 
ts  4#  cover 
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cover  the  whole  globe ;  and  flow  in 
a  plain  and  mathematical  furface, 
the  fwiftnefs  of  the  Current  would 
always  encreafe  ;  but  the  degrees  of 
encrcafing  would  never  become  fo 
great,  that  the  Ocean 4hould  move  as 
fall  as  the  Sun,  to  Wit  fifteen  degrees 
an  hour. 


CHAP.   XIV. 

m 
Wherefore  it  is  that  the  Tides  are 
greater  in  Temperate  Zones  than  in 
ihe  Torrid. 

WE  need  ncft  many  arguments 
to  prove  that  greater  Tides 
are  raifedin  the  Temperate  .than  Tor- 
rid Zone ,  fince  this  is  confefTed  by 
mod  men  who  have  any  experience  of 
things.  Let  us  take  for  an  inflance 
the  leas  which  are  not  far  difcant  from 
our  own  ;  for  at  St.  Michaels  Hill 
by  Briftol,  and  other  places  of  the 
French  and  Britilh  crafts,  the  Tides 
fometime  rifp  to  Jeventy  foot,   and 

fome- 
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fometimes#higher.  The  fame  is  to 
be  obferved  in  the  Temperate  Zone 
of  the  Southern  Hemifphere.  In  the 
River  called  Galegos,  at  the  Str  eight* 
of  Magellan ,  and  the  neighbouring 
Shores  of  the  land  of  Fuego,  the  Seas 
fwell  above  fixty  feet :  though  the 
Tides  in  the  Torrid  Zone  when  they 
are  at  the  higheft,  do  not  by  far,  rife* 
to  this  meafure.  But  that  thefe  things 
may  be  a  little  more  accurately  un- 
derftood ;  we  muft  altogether  diftin- 
guifh  the  Tides  which  happen  on  the 
Iflands  that  lye  in  the  middle  of  the 
Ocean ,  from  thofe  which  are  found 
on  plain  Shores,  and  in  Bay's  and  far 
difiant  inlets  of  the  Sea/ 

Wherefore  the  Iflands  that  lye  in 
the  middle  Ocean  of*the  Torrid  Zone, 
fuch  as  St.  Helena,  and  others  before 
mentioned^  when  the  Seas  fwell  fo 
the  higheft,  receive  no  Tide  above  a 
foot  and  an  half  or  at  moft  two  foot 
high.  And  if  it  happen  (as  fometimes 
it  doth)  that  theiloods  mount  high- 
er, it  is  to  be  imputed  to  fudden  gufts 
or  other  Winds  which  are  but  very 

rare 
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rare  in  thefe  Seas  th^t  ar*far  remote 
from  the  Continent.  But  in  the  Jflands 
far  diitant  from  the  middle  Zone, 
filch,  as  Hetland,  and  thefe  twelve 
called  Fero  on  Faro,  with  many  o- 
thers  fituated  in  the  middle  of  the 
Temperate  Zone,  or  at  leall  who 
are  far  diftant  from  the  con- 
tinent and  greater  'Jflands,  the 
greateft  Tides  rife  about  four  foot 
high. 

Upon  the  Shores  that  crook  not  in* 
to  Bay's  but  with  an  even  and  (freight 
front  receive  the  Ocean  of  the  Torrid 
Zone,  as  well  in  Brajil  as  in  many  o- 
ther  places,  the  Tides  are  feldotji 
found  to  exceed  feven  or  eight  feet 
height.  But  on  our  Shores  and  on  the 
coait  of  France  and  'Portugal  they 
Ayell  as  high  again..       • 

•Although  there  be  a  great  many 
long  Bays  in  the  Torrid  Zone,  which 
receiving  the  Ocean  with  a  large 
mouth ,  are  afterward  contracted  in- 
to a  very  narrow  fpace ,  and  thereby 
occafion  high  Tides,  yet  there  are 
but  two  which  are  chiefly,  taken  no- 
tice 
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tice  of,  the  one  at  Cam6aja9-an& 
the  other  the  Bay  which  reacheth 
from  Martaban  to  the  City  of  'Pe- 
gu. ■ 

When  the  Ocean  flowes  in  thefe 
Bays  the  Tide  rifeth  fourty  two  feet 
high.  But  on  the  Coaft  of  Normandze, 
at  St.  Michael's  Hill  and  the  Town 
of  Orange.  The  Flood  rifeth  four- 
fcore  feet  and  fometimes  higher.  And 
th^t  is  almoft  the  fame  meafure  of  the 
Tides  at  Brifiol. 

Now  although  it  may  be  clearly 
enough  understood  from  what  we 
have  faid  in  the  preceeding  Chapter, 
why  the  Tides  are  greater  in  the 
Temperate  Zone  than  ill  the  Torrid, 
ahd  thafl  the  farther  they  are  diftant 
from  their  original  the-  more  they 
fvvell,  there  is  neverthelefs  another 
confe&aneous  reafon  which  may  evi- 
dently prove  that  the  famfe  thing 
mud  of  neceflky  be  fo.  For  there  are 
two  motions  to  be.confidered  in  the 
Torrid  Zone ,  to  wit  a  fwelling,  and 
a  progreffive  motion.  Now  though 
the  former  produce  the  latter,  yet  if 

we 
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we  would  fpeak  properly,it  is  not  the 
fwelling  ,  but  the  progreilive  motion 
which  is  the  caufeof  the  Tides  upon 
the  Shores.     But  this  progreilive  mo- 
tion is  weaker  and  flower  in  the  Tor- 
rid Zone,  than  in  ours  ;  not  only  be- 
caufe  it  is  nearer  it's  original,  but 
alfo  becaufe  the  Current  thereof  ends 
not  there ,  but  either  declines  to  one 
fide,   or  having  performed  a  ihort  cir- 
culation,  is  again  fwallowed  up  by 
the  Cavity  which  it  left  behind.     Let 
us   take  for  example  the  Coafts  of 
Brafd ;    where  although  the  Ocean 
feems  to  fet  towards  the  Land,  yet  it 
beats  not  violently  the  Shore,  but 
either  Hides    afide  as .  we    faid  be- 
fore, or  having  finiihed  it's  C^jcle  does 
with  other  lateral  floods  flow  back  to 
fill  up  the  vacuity  left  behind.     The 
Tijes  thereof  which  happen  there 
and  elfwhere  in  the  Torrid  Zone,  have 
not  a  reciprocal  flux  a%i  reflux  as  here 
with  us,  but  are  compenfed  by  the 
affluence  of  the  lateral  waters,  and 
are  there  far  lefs  violent.     But  thefe 
waters  which  do  not  reflow  but  pro- 
ceed 
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ceed  farther,  and  follow  the  courfe 
that    we    have    defcribed.  although 
haveing  accomplifhed  fpatious  circu- 
lations they  return  again  to  their  O 
riginal,  yet  bccaufe  they  make  great* 
er  Circles,  whofe  parts  fevcrally  con* 
fidered  come  near  a  diredt  and  redfci* 
lineal  motion  ;  therefore  alfo  is  their 
courfe  far  more  rapid  than  that  of  the 
former ;    and    indeed    fo  much  the 
fwifter  by  how  much  they  are  more 
(height  and  approach  nearer  the  place 
whether  they  tend.    Nevertheless  we 
muft  obferve  that  if  they  decline  too 
far  from  their  original   toward  the 
South  or  North  they  grow  weaker 
and  flag  by  degrees,   experience  tell- 
ing us,  that  the  Tides  in  the  remoteft 
Northern  places  are  lefs  than  thofe 
that  happen  with  us.     Yet  that  the 
Seas  do  alio  fet  thitherward  is  mani- 
from  this,  that  they  who  in  the  Spring 
and  Summer  go  the  whale  fifhing,  do 
often  in  a  fourti%hts  time  or  fooner, 
from  Holland  reach  Sptsberg,  when 
for  the  molt  part  in  their  return  they 
fpend  double  the  time. 

But 
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But  it  may  be  perhaps  asked,  that 
feeing  the  motion  ot  the  Sea  is  fo 
much  more  rapid  in  the  Temperate 
and  cold  Zone  than  in  the  Torrid; 
whence  conies  it  to  pafs  that  where 
the  Current  is  fwifter,  there  alfo  na- 
vigation is  not  fpedier?  But  the 
reafon  of  this  is  clear  enough.  For 
in  the  middle  Zone  the  Waters  fet 
conftantly  Weftward,  and  never  flow 
back  again  in  the  middle  Ocean, 
therefore  for  the  moft  part  the  courfe 
is  equal.  But  in  the  other  Zones  when 
the  Seas  flow  backward  the  fame  way 
as  they  did  forwards  it  cannot  other- 
wayes  be  but  that  by  the  contrary 
Current,  though  it  be  but  fniali,  Sliips 
fliould  be  retarded. 
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CHAP,  XV, 

The  reafon  *&>hy  on  fome  Shores  there 
are  none  or  very  fmall  Tides \  and 
on  others  great  and  almoffi  incredi- 
ble floods \ 

WE  have  fpoken  of  the  diffe- 
rence of  Tides  that  happen 
in  the  Temperate  and  Torrid  Zones, 
it  now  remains  that  we  explain  the 
general  eaufe  why  all  the  world  over 
in  neighbouring  countreys  and  upon 
neighbouriug  Shores  in  fome  places 
the  ebbings  and  flo wings  of  the  O- 
cean  are  great ,  and  in  others  almoft 
infeniibie;  Many  men  «have  obferved 
that  die  greateft  Tides  happen  in 
thole  *Bays  which  receiving  the  Seas 
in  a  large  and  wide  mouth  do  after- 
ward contract  themfelves  into  a  nar- 
row Channel.  Although  this  reafon 
be  true ,  yet  it  is  not  fufficient  alone; 
fince  by  experience  it  is  known  that 
there  are  many  Bays  in  feveral  places 
to  be  found,  that  from  moft  large 

mouths^ 
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mouths  draw  into  a  moll:  narrow 
breadth,  where  notwithftanding  the 
Tides  are  very  (mall.  That  we  may 
therefore  have  the  intire  caufe  of  this 
matter ,  we  mult  take  notice  that  the 
FJood  of  the  Ocean  is  indeed  encreaf- 
ed  or  diminifhed,  by  re&fon  of  thefi- 
tuation  of  the  lands  wherewith  it  is 
on  each  fide  encompafed;  but  far 
more  from  the  quality  and  fituation 
of  it's  ground  and  bottom.  For  where- 
foever  the  ground  of  Shores  is  d^ep, 
and  rifeth  not  gently,  but  with  a  fteep 
and  abrupt  bank,  there  are  always 
ftie  fmalleft  Tides,  But  where  the 
Shores  which  are  beajten  by  the  Sea 
rife  with  a  gentle  and  eafy  aicent , 
there  are  the,  Seas  elevated  highefi, 
and  fo  much  indeed  the  higher,  by 
how  much  Jefs  that  plain  bends.'  Sup- 
pofe  then  the  Sea  A.B.C.D.  fetting  in 
a  full  body  and  at  a  Spring  Tide  from 
A.  B.  towards  C.  D.  now  if  it  meet 
with  a  deep  Shore  C.  D.  the  Waters 
will  very  little  or  not  at  all  rife  in  the 
point  D.  for  becaufe  the  Waters  beat 
itrongly  againft  that  point,  as  hitting 

almolt 
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almoft  in  right  An- 
gles, all  their  force 
is  there  fpent  and 
fo  the  Waters 
fwelling  but  little 
or  nothing  at  allf 
the  Sea  remains  al- 
moft in  the  fame 
level  as  it  did  be- 
fore. But  if  the 
Shore  upon  which 
the  Tides  do  flow, 
be  more  Shelving, 
a  fo  that  they  flop- 
not  at  B.C.D. ,  but 
at  B.C.E.  the  beat- 

\  ing  againft  the 
Shore   C.  E.    Wil* 

1^  indeed  be  left  vio- 
lent ,  but  the  rife- 
ling  of  the  Waters 

■  towards  F.  willjse 

■  greater  than  in  »D. 
and  that  by  fo 
much  the  greater 

by  how  much  the  Angle  BCF.  is 

bigger  than  the  Angle  B.C.  G.  But  if 

H  the 
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the  Channel  that 
carries  the  vvatersT 
have  fo  eafy  a  def- 
cent,  that  the  bot- 
tomB.C.H.extends 
it  felf  almoft  in  a 
ftreight  line ;  then 
will  the  greateft 
Tide  of  all  happen. 
For  although  it  we 
only  confider  the 
ballance  and  level, 
the  Sea  fliould 
mount  beyond  K. 
yet  becaufe  the 
Current  of  the  wa- 
ters fetting  fromA. 
•  towards  H.  is  not 
broken  or  weaken- 
ed in  the  point 
.  H. i  but*continues 
whole  and  is  even 
by  it  s  progrefs  ac- 
celerated ,  feeing 
that  into  the  nar-# 
rower  fpace  that  waters  are  coniihed, 
the  fwifter  they  move,  therefore  with 

full 
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full  fcrce  it  advances  to  K,  and  fwels 
not  only  longer,  but  alfo  higher  than 
either  at  D.  or  at ''■■£. 

But  this  reafort  of  the  rifing  and 
falling  of  Tides  is  not  to  be  meafu- 
red  by  the  rule  of  bodies  that  by  a 
determinate  weight  are  attracted,  or 
forced '  forwardr  upon    a    declining 
plain,  for  if  it  were  fo ,  the  waters 
would  rife  much  higher,  feeing  that 
fuch  as  is  the  proportion  6i  the  per- 
pendicular* to  [helving  plain,  fo  muft 
tikewife  the  attracting  weighr  or  pro- 
trufiva  force  always  be  to  the  body 
fdrced  forward  ]  or  weight  attracted, 
lb  that  one  pound- in  a  perpendicular 
may  be  fufficient  to  raife  any  weight 
to  any  height?  oji  aplairti  thacfcaiitty- 
■(helves  ,«  but  this  raouritin|rf*r$TB$&s 
that  we  have  difcourfed  ol.oJsa  tw  be 
examined  by  the  rule  of  bodies p*pw 
ie£cxhwhich  -afcend  but  a  little  on  a 
{helving' level.    Suppofe  then;  for  de- 
monstration, the  rWizonTaMtffcei  A*, 
B.  and  the  perpendicular  falJidgrl^hc 
on  it  C.  D.   it  ismanifefl  tfaaq  i(>  you 
throw  any  Ball  or  Spherical-'?  foody 
H  %  from 
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from  A.  towards  C. 
it  will  not  afccnd  to 
D,but  return  in  the 
feme  ftreight  line 
that  it  went  in,  to- 
wards A.  but  if  the 
fame  ball,  by  a  like 
impulfe  be  trinled 
from  A.  to  the  flick 
ving  level  C.  E. 
though  indeed  it 
ftrjke  againft  C. 
yet  it  will  rife  a 
little  higher,  to  wit 
to  E.  Now  if  the 
ball  thrown  with 
the  fame  force 
mount  the  plain  C.  F.  it  will  not  on- 
ly go;  farther  but  likewife  rife  higher, 
to  wit  to  F.  and  if  any  one  intend  to 
try  or  examine  thefe  things  more  ac- 
curately, he  will  find  always  that  ac- 
cording to  the  meafure  of  the  Angle 
againft  which  the  ball  or  any  projec- 
ted body  does  hit,  ifo  likewife  the  mo- 
tion of  projected  bodies  does  encreafe 
or  diminiih. 

But 
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But  that  we  may  return  to^ou? 
purpofe,  this  reafon  is  fo  vniverfall 'f 
true ,  that  let  a  man  travel  dl\  the 
World  over,  he  /hall  hardly  find«onc 
place,  where  that  according  to  the 
proportion  ♦(which  we  have  fliown) 
of  Shores,the  ballance  of  the  Floods 
and  Tides  is  not  adjufted.  Wherq- 
ibever  the  Shores  are  deep  and  forti- 
fied with  high  and  deep  Rocks  as  the 
the  Shores  of  Norway  and  many  o- 
thers  ;  there  the  higheft  Tides 
fcarcely  rife  above  fix  or  feven  feet ; 
but  if  the  farrte  be  fliallow,  the  Tides 
are  immediately  greater.  Nor  is  this 
only  obfervable  on  Shores,  but  every 
where  alfo  on  Shelves  and  Banks,  for 
the  more  eafily.the  bottom  of  the 
Seas  do  fwell,  the  higher  the  furface 
of  the  Waters  rifes, 

Hence  the  reafon  is  evident  why  at 
Briftol,  at  St.  Machlouvs  Church,  but 
efpecially  at  the  Town  of  Orange, 
and  St.  Michael's  Hill  in  Normandy 
there  happen  fuch  ftrange  Tides.  For 
there  the  Shores  rife  with  an  e#fy 
afcent  and  are  foaooth  like  a  looking 
H  \  gta& 
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glafs.  '  And  when  the  Tide  goes  out 
ar<i  often  left  bare  for  thefpace  offe- 
ven  or  eight  miles,  fo  that  the  Ocean 
itt?reis '  out  of  fight  not  only  to 
rhofe  that  inhabit  the  Shore  ,  but  to 
rhofe  alfo  that  live  on  Sc.  Michael's 
'Hill,  who  otherwayes  living  on  the 
continent  when  the  Tide  makes,  be- 
come almoft  Hlanders. 

Neither  is  there  any  other  reafon 
to  be  given  of  thefe  wonderful  Tides 
(whferebf  we  fpake  before)which  hap- 
pen at  Cambaja  &  thtCity  Mart  aban ; 
they  deferve  both"  to  be  mentioned, 
dpecially  feeing  in  explaining  the 
reafon  of  them,  many  men  have  to  no 
purpofe  wearied  their  brains.Theifay 
therfore  oiCambaja-  opening  in  a  large 
mouth  to  wit  from  the  Caftle  of 
the  Tortuguefe  vfrhich  gives  the  name 
to  the  If  land  2)/#,  to  the  oppofit 
Wland,  which  hath  it's  name  from 
Cowes,  flreatcheth  in  breadth  at  leafl 
five  and  twenty  German  Leagues.  By 
degrees  afterward  it  contra&s  its 
fides,  which  on  each  hand  in  a  long 
trad  runs  North,  and  North-JEaft,  un- 
til at  Cambaja  and  the  entry  of  the 

River 
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River  Car  car  to,  which  by  a  miftake 
is  confounded  with  the  mouth  of  Ju- 
dus,  it  draws  together  into  a  narrow' 
corner.  The  length  of  ihe  Bay  from 
the  mouth  to  it's  innermoft  creeke 
reacheth  thirty  German  Leagues.  The 
inner  part  of  this  Bay  at  low  Water 
is  altogether  dry,  (except  that  in  the 
Channels  of  the  Rivers  here  ^nd  there 
a  little  Water  is  to  be  feen)  and  a  vaft 
plain  reaching  fome  Leagues  appears 
on  all  hands.  ;  But  when  the  Moon 
draws  near  it's  quarter,  then  in  a  full 
body  the  Ocean  comes  rufhing  in,  of 
the  force  of  whofe  approach ,  watch- 
men who  from  high  -  watch-Towers 
fee  it  a  far  off  do  by  found  of  Trum- 
pet give  warning.  For  thefe  high 
Mountains  of  Waters  flow  inward 
with  fo  much  rapidity,  that  the  fwift- 
cljt  Horfe  at  full  fpeed  is  not  able  to 
outrun  their  Current, 
I  But  more  wonderful  yet  is  that  o* 
ther  Tide  Which  we  mentioned ,  and 
which  is  to  be  ken  in  the  Bay  that 
lyes  betwixt  the  City  of  Marlaban 
and  Tegu,  wherein  it  is  faliTy  thought 
H  4  that 
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that  the  River  Ganges  disburdens 
it's  moll  Eaftern  Streams ,  feeing  the 
River  that  runs  by  Tegu,  hath  no 
communication  with  Ganges ,  as  we 
have  faid  elfewhere.  This  Bay  is 
longer  then  that  of  Cambaja,  reach- 
ing above  fifty  German  Leagues,  but 
in  the  fame  manner  from  South-weft 
to  North-Eaft.  The  middle  Channel 
thereof  rifeth  with  fo  eafy  an  afcent 
that  it  approacheth  next  to  an  Hori- 
zontal plain.  The  fides  fvvell  with 
Rocks  and  little  Hills :  When  the 
Sea  is  out  almofl  all  that  plain  that 
lyes  betwixt  the  mouth  to  the  inner- 
moft  creek  thereof  is  naked.  But 
when  the  Tide  begins  to  make  at 
quarter  Moon ;  fo  great  is  the  noife 
of  the  Flobd-water,  that  all  the 
Country  about  iliakcs ;  the  firft  Flood 
is  mod  violent ,  the  middle  is  alfo  fo 
rapid  as  to  break  in  pieces  any  Ship, 
but  not  fo  ftrong  as  the  former.  The  i 
Waters  that  flow  laft ,  (the  Bay  and 
wider  Channel  being  now  full,)  abate 
much  of  their  force ,  until  after  fix 
houres  fpace ,  the  Seas  become  moft 
*  calm. 
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calm.  When  this  laft  Flood  mafces 
(which  the  Dutch  call  Achttr  vloet) 
the  Bay  becomes  navigable ,  and 
then  the  Ships  that  are  bound  from 
Martaban  to  the  City  of  Tegu  fet 
forth.  When  thefe  that  fail  in  the 
middle  and  lower  level  are  in  danger 
unavoidably  to  be  caft  away,  on  the 
contrary,  Sea-men  find  a  fecure  road 
upon  the  Rocks  and  tops  of  the  Hills. 
For  before  that  the  Tides  ebb  and 
fettle  to  the  tops  of  the  Hills,  they 
bear  of,  and  having  caft  Anchor  the 
ri4ge  of  the  Hill'ferves  them  for  an 
Harbour.  There  they  Hick  until  the 
the  next  Tide  make ,  which  at  firft 
breaks  in  with  fury ,  and  is  fwift  as 
an  Arrow,  but  as  by  degrees  k  mount- 
eth,  it  abateth  of  itsforc^,  fo  that 
at  fix  Fathom  Water,  the  Ships  being 
afloat,  wye  and  with  a  favourable 
Tide  get  to  another  anchoring  place, 
and  10  on,  until  after  {even  times 
coming  to  Anchor  they  at  length  ar- 
rive at  the«City  of  Ttgu. 

And  thefe  are  the  two  Tides  in  the 
TPFrid  Zone  which  of  all  others  are 

tfteemed 
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efteemed  the  moft  memorable,and  yet 
if  we  confider  the  height  of  the  flood, 
they  match  not  thofe  which  are  to  be 
feen  on  the  coafts  of  Brit  an  and  Nor- 
mandy; But  it  is  here  chiefly  to  be 
obferved ,  that  although  both  thefe 
Hoods  happen  in  the  Torrid  Zonet 
yet  they  are  to  be  confidered  as  if 
they  were  without  it.  Eor  feeing 
that  in  the  Indian  Sea  (as  we  have 
laid}  by  reafon  of  the  fituation  of 
the  lands  the  Sun-following  Current 
of  the  Ocean  inclines  toward  the 
South,  it  cannot  otherwayes  be  but 
that  the  Current  that  fets  contrary  to 
the  Sun  fliould  that  way  incline  alfo, 
which  in  that  Sea  even  when  it  reach- 
ed! fliorteft,  extends  it  felf  as  far  as 
the  Equator.  So  that  from  thence  it 
appears  that  thefe  Tides  being  occa- 
sioned by  the  Current  that  fets  con- 
trary to  the  Sun ,  are  to  be  efteemed 
like  thofe  which  happen  in  the  Tem- 
perate Zones. 

Moreover  I  make  no  queflion  if 
there  were  any  Bay  s  of  that  fhape 
on  our  coafts,  but  that  the  Tides 

would 
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would  rife  much  higker ,  tha  n  where 
now  they  rife  ro  the  great  eft  height. 
Or  even  in  our  Sea  which  ought  ra- 
ther to  be  called  a  Frith  than  open  O- 
cean,  if  the  Tides  which  beat  the 
coaft  of   Holland  did  fio#  upon- a 
plain  Surface ,  and  were  not  broken 
\y  Banks  and  Sand  Beds  (as  they 
call  them) ;  it  i§  not  to  be  doubted 
but  that  even  a  moderate  North-Weft 
Wind  blowing,  they  would  furpafs 
the  Downes  themfelves.     But  if  the 
Iflands   of  Britain  were  placed    in 
fome  other  part  of  the  World ,  and 
that  the  Qcean  did  not  fide  wayes,  but 
in  a  ftreight  courfe  fet  upon  our  coaft 
as  it  does  upon  the  other  Shores  of 
Europe,  this  our  Country  and  a  great 
part  alfo  of  the  Netherlands  would 
become  Sea  or.at  leaft  a  great  Inlet. 
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CHAP.  XVI. 

tt  is  Jhowh  that  many  things  arefatf- 
ly  ascribed  to  the  Moon,  and  that 
(he  is  Mt  the  caufe  why  Oyjiers  and 
\ther  SheU-FiJh  dofll. 

WE  have  attributed  the  caufe 
of  all  the  motions  of  the  O- 
cean,  whereof  we  have  hitherto  dif- 
courfed,to  the  Sun  alone,as  being  fucfy 
to  which  the  Moon  neither  can ,  nor 
ought  to  pretend  any  title.  No\f  let 
us  confider  if  the  Moon  hath  any 
power  upon  the  Tides  of  the  Sea , 
efpecially  on  the  diurnal,  and  month- 
ly as  they  call  them.  As  to  what 
then  concerns  the  faculty  and  effe&s 
of  the  Moon,  I  wonder  that  fo  many 
having  afcribed  the  principal  caufe  of 
the  Tides  of  the  Sea  to  this  lumirtary, 
have  notwithflanding  afTertad  it's 
beams  to  be  cold ,  as  if  cold  could 
produce  a  fweliing/t>r  that  there  were 
any  light  deftituteof  heat,  y  Becaufe 
fprfopth    the   beams  of   the  Moon 

arc 
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arc  weak,  cfpecially  if  they  be  com- 
pared   with    the    Sun's,    therefore 
they  will  hare  them  to  be  cold ,  and 
not  at  all  hot.  But  who  fees  not  that 
this  argument  proves  juft  to  much, 
as  if  one   fliould  pretend  that  the 
Moon  does  not  ihine,  becaufe  it's 
light  is  very   fmall  if  it  be  compared 
with  the  Suns.  As  it  happens  in  many 
things  that  our  fenfes  deceive*  us,  to 
do  they  efpecially  in  this. cafe:  be- 
caufe  our  blood  is  hotter  than  Water, 
therefore  though  it  be  a  little  luke- 
warm, wc  think  it  cold,  whereas  even 
when  it  appeared*  moll  cold,  it  is  not 
altogether  void  of  heat.    They  are 
.  wonderful!  men,who  feeing  that  fome 
people  walking  abroad  by  Moon  light 
have  catch't  cold  and  a  cough ,  have 
concluded  that  the  beams  of  this 
Planet  muft  be  cold.     But.if  in  the 
Winter  time  a  man  ihould  in  the  day 
time  walk  abroad  in  the*  open  Fields, 
and  fall  into  the  fame  difternper  is  it 
therefore  to  be  inferred  that  the  Sun 
in  Winter  is  cold. 
I  think  we  need  npt  ftick  ijpon  that 

then 
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then  whether  the  beams  of  the  Moon 
be  cold  or  hot,  feeing  that  there  is  no 
light  which  confidered  by  it's  felf  does 
not  contain  at  leaft  fome  heat.     But 
the  reafon  is  manifeft enough  why  we 
do  not  feel  the  heat  thereof ,  for  as 
by  day  the  Moon  fhines  not,  becaufe 
ihe  is  darkened  by  a  greater  light,  fo 
neither  can  the  fenfe  of  heat  which 
the  lunar  rayes  fpread  in  the  night 
time,  reach  us ,  becaufe  that  the  Air 
in  which  we  breath  even  after  the  Sun 
is  gone,  continues  nbtwithftanding  to 
be  hotter ,  than  all  the  heat  that  the 
Moon  is  able  to  tranfmit  to  us.     Let 
us  fuppofe  the  Moon  to  be  equally 
illuminated  .and  warm'd  as  the  earth 
is  by  the  Sun,  (which  neverthelefs 
is  not  eafily  admitted  by  a  great  ma- 
ny;) yet  the  heat  of  it  could  not 
reach  us  although  it  were  a  hundred 
times  nearer  to  us  than  it  is ,  feeing 
things  that  *  are  fequal,    affed:    not 
i  heir  equals.     So  that  it  is  no  won- 
der that  even  Thermofcops   though 
affifted  by  burning  Glafles  are  not  af- 
ie&ed  by  the  light  of  the  Moon. 

A* 
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As  it  is  abfard  then  to  afcribe  cold 
to  the  beams  of  the  Moon,  fo  neithpr 
ought  any  fenfible  heat  to  be  attri- 
buted  thereto,  but  efpecially  fuch  aa 
heat  that  being  in  other  things  intent 
fible,  yet  in  moving,  and  exciting 
of  Tides  is  of  greater  force  than 
the  Sun  himfelf.  Let  thofe  that 
think  fo,clear  themfelves  as  chcy  canv 
how  it  comes  topafs  that  in  the  Cur* 
rents  and  Tides  Tpoken  of  before \ 
when  the  Moon  has  no  fliare,  yet  in 
Spring  Tides  as  they  call  them,  with* 
out  the  help  of  the  Sun,  lhe  alone  per- 
forms all. 

But  there  are  others  that  think 
that  the  Moon  may  yet  have  other 
faculties  whereby  jflhe  may  be  able  to 
move  the  Sfcas.  For  they  fay,  the  in- 
fluences of  the  Moon  are  fo  confpi^ 
cuous  in  raifing  and  fetling  df  Tides, 
in  filling  and  emptying  of  Crabs  < 
Oyfters,  Lobfters,  Cpckles  and  other 
Shell  Fiflies ,  and  that  according  to 
the  proportion  of  her  waxing  and 
waioing,  that  no  reafon  of  man  can 
be  able  to  exclude  the  effeds  of  this 

Planet, 
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Planer.  And  truly  this  reafon  hath 
appeared  fo  prefiing  to  the  mod  parr 
who  have  written  of  the  ebbing  and 
flowing  of  the  Sea,  that  not  being  a- 
ble  to  find  any  fubterfuge,  they  have 
been  likewife  forced  againft  their  will 
to  acknowledg  ^nd  allow  to  the  Moon 
the  Empire  of  the  Ocean.  Wherefore 
I  hope  ray  labour  will  not  be  loft,  if  I 
evidently  prove  that  they  who  think 
fo  are  much  miftaken ,  and  that  all 
thefe  effe&s  would  in  like  manner  hap- 
pen if  there  were  no  Moon  to  ihine  in 
the  Heavens. 

Now  as  concerning  Oyfters  and  o- 
ther  Shell  Fiflies ,  which  are  believed 
to  encreafe  and  decreafe  with  the 
Moon,  my  opinion  is:  That  it  is  not 
rhc  Moon  or  any  influerffce  thereof, 
which  makes  thefe  Creatures  fwell 
and  grow  fat,  but  the  Tide  it  felf  of 
the  Sea.  In  many  places  df  India 
as  at  Cambaja,  Bengal,  tlje  Ifle  of 
lava  and  elfe where;  at  the  new  and  * 
full  Moon  Shell  Fifh  are  for  the  moft 
part  empty  £as  I  have  had  it  from  eye 
witnefles}  and  the  feme  at  quarter 

Mooi* 
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Moon  are  full.  For  on  thefe  Coafls 
itliere  is  no  Tide  to  be  perceived,whcn 
Moon  is  either  new  cr  ful],b.ut  four 
five  or  days  Jater,  according  as  the 
Ocean  later  or  fooner  approacheth  to 
thefe  places.  Wherefore  in  the  Bcty 
of  Cambaja  and  5Pr^//,whea*tfee  Moon 
is  in  it's  quarter,then  do  the  Seas  fwell 
fchigheft,  but  when-  in, the  new  and  full 
they  fall  again.  Hence  it  appears.that 
it  is  nm  the  Afpe&s  of  the  Moon  but 
tfte  coming  of  the  Tides  which  crams 
the  Oyfters.  Nor  are  they  indifFerent 
as  to -r  what  drink  they  bib  ;  for  they 
call  Out  their  draughts  of  dead  old 
mufty  wdter;  and  upon  the  approach 
of  the  Spring  Tide  and  freili  water? 
from  the  middle  of  thet)cean  ,  they 
open  wide  their  Shells,  until  with  na- 
tural and  wholforri  food  they  be  fiilly 
refrefhed.  And  even  hence  alfo  you 
may  know  the  truth  of  *his,  that  if 
you  give  new  Salt  Water  to  Crabs 
andOyfters  whom  you  keep  prifoners, 
you  may  prolong  their  lives  for  many 
days.  But  if  out  of  any  Handing 
pool  of  Salt  w*ter  which  hath  al- 
I  ready 
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ready  cOntrd&ed  fome  ill  quality  you 
pour  in  dead  Water  (as  they  call  it) 
upon  thetn,  they  loath,  call  it  out 
like  fpitle  and  in  a  fhort  time  pine  a- 


CHAP.   XVII. 


What  is  the  reajln  that  there  hap- 
j?en  two  Tides  every  four  and  twen- 
ty hottres. 

TT^JE  have,  (unjcfs  I  be  mifta- 
V  V  ^cn>)  Efficiently  proved  that 
at  the  approach  of  the  Sun  and  ef- 
pecially  when  he  is  overhead,  the 
Seas  do  fweU.  .  Now  let  us  fhow  the 
reafon  why  every  day  and  night  they 
Flow  twice  and  ebb  as  often.  Whether 
the  Moon  contribute  thereto  any 
thing  or  nol",  we  fhall  hereafter  coh- 
fiderjbut  now  let  us  demonftrate  what 
in  this  cafe  would  happen  ,  if  there 
were  no  Moon  at  all.  Therefore  I 
afiert  that  if  it  were  fo,  yet  the  Seas 
every  twenty  four  houres  would  flow 

twice 
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twice  and  ebb  as  often.  Suppofe  then 
the  earth  to  be  A.  BX.  D.  and  the  Sea 
that  environs  it  E.  F.  G*H.  let  the  Sun 
be  vertical  to  the  part  A.  E.  and  ac- 
cording to  what  we  have  faid  the  O- 
cean  will  fwell  and  rife  as  far  as  I.  Six 
houres  after  the  Sun  will  be  overhead 
to  the  points  D.  H.  and  then  the  Sea 
will  rile  as  high  as  K.'  in  the  mean 
time  the  fwelling  in  I.  will  fall,  not 
only  as  far  as  E,  but  alfo  a  little  low- 
er to  wit  to  N.  but  when  the  Sun  be- 
comes perpendicular  to  the  points  C. 
G.  and  that  the  Sea  is  elevated  to  L. 
the  Ocean  a  quadrant  or  fix  houres 
diftant  will  in  the  mean  time  fettle  to 
O.  but  becaufe  all  motion  muft  have 
it's  reftitution ,  it  will  happen  in  the 
mean  time  that  the  Sea  which  is  di- 
ftant the  whole  Hemifphere  will  a- 
gain  rife  and  fwell  to  I.  or  fomewhat 
lower,  becaufe  the  reftitution  of  Mo- 
tion according  to  the  *  laws  of  nature 
ought  to  be  lefs  than  the  primary  mo- 
tion. Let  the  Su^  afterward  be  ver- 
tical to  the  points  B.  F.  and  the  Sea 
fwell  as  high  as  M,  then  will  the 
I  %  fwelling 
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^veiling  in  L;  abate,  and  the  Sea  fef- 
*ie  as  low  as  P.  andf  the  Surface 
*n  O. will  be  again  advanced  to  K.  or 
thereabouts,  and  the  rifing  in  I.  will 
*  fail  again  to  N<  or  fomewhat  M%  For 
tjift*  deereafe  ought  to  be  a  little  Jefs 
than  the  former,  becaufe  the  encrcafe* 
thereof  was  alfo  fomewhat  lefs  by 
reafon  of  the  cfiftance  of  the  Sua  But 
when  that  the  Sun  comes  again  to  be 
right  overhead  to  the  point  I. ,  then 
the  fwelling  returns,  and  will  tife  as 
high  as  J,  if  not  higher,unlefs  the  con- 
trary motion,  whereof  we  fhall  dif- 
cpurfe  hereafter,  hinder. 

If  we  confide?  the  Period  of  the 
ebbing  and  flowing  of  Tides,  I  think 
no  more  proper  caufe  can  be  affigned 
for  it,  than  what  we  offer,  for  there- 
by We  jhall  have  no  need  to  betakfc 
our  Mvcs  to  any  oppofit  Moon,  nor 
to  juflle  the  earth  out  of  it's  courfe. 
Seeing  even  the  neceffity  of  motion 
requires  this  rule  j  for  all  motion  that 
retains  liberty  of  Adrion ,  does  ne- 
ceflarily  expert  it's  reftitution.  There- 
Fore  whether  we  fuppofe  the  earth  in 

alt 
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all  parts  equally  encompafled  with 
the  Oceari,  or  that  we  kt  it  alone  as 
now  it  is ,-  it  is  abfolutely  neceflary 
that  wherefoever  or  howfoever, 
whether  up,  or  down,  or  every  way 
the  Seas  do  fwell  or  are  moved  for- 
ward, the  fame  motions  fhould  fome- 
time  return,  and  fometimes  mutually 
change.  And  unlefs  this  motion  were 
daily  renewed  by  the  Sun ,  it  would 
at  laft  after  fbme  turns  back  and  fore 
either  altogether  ceafe,  or  at  leaft  be- 
come infenfible* 

Nor  ought  we  more  to  be  flartled 
at  this,  why  in  the  oppofit  part  of  the 
Meridian ,  *  and  in  the  point  moft  re- 
mote from  the  Sun ,  the  Sea  fhould 
fwell,  than  why  in  the  points  of  Eaft 
and  Weft  where  the  Sun  at  noon  beats 
moft  obliquely  there  fhould  be  the 
greateft  abatement  of  it's  tumor. 
Since  where  the  Suns  action  ceafetlv* 
there  the  reftitution  andfupply  of 
the  former  level  ought  to  begin,  and 
becaufe  the  fame  ballance  and  level 
returns  not  by  the  firft  reflux  T  but 
ought  fuccefTively  and  by  degrees  to' 
ht  reftored;  it  is  evident  why  in  that 
I  5'     •  pom? 
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*  point  which  is  fartheft  diftantfrom 
the  Sun  there  ought  to  be  thegreateft 
Current,  &  higheft  fwelling  of  the  wa- 
ters,butfo  ftill,as  not  to  be  altogether 
fo  great,  as  that  which  twelve  houres 
before 'hapned  in  the  fame  place. 

Now  from  what  we  have  faid  be- 
fore it  may  eafily  be  gathered ,  how 
this  motion  is  reftored  in  the  Torrid 
and  how  in  the  Temperate  and  Frigid 
Sones.  For  in  the  Torrid  Zone  the' 
Seas  in  many  places  have  no  reflux, 
but  are  obliquely  and  fidewayes  again 
fupplied.  But  in  the  Temperate  and 
Frigid  Zones  where  the  Seas  fwell  on- 
ly by  a  progreflive  motion,  there,  for 
moll  part  they  return  the  fame  way 
that  they  came. 

But  fo  far  we  have  digrefled,  now 
let  us  return  to  our  bufinefs  that  we 
may  conclude  that  the  Flood  or  Tide 
which  in  all  places  of  the  world  comes 
in  the  night  time  to  that  part  of  the 
Meridian  wliich  is  oppofit  to  the  Sun, 
is  nothing  clfe  but  the  reftitution  of 
of  that  Tide,  which  happened  twelve 
houres  before  in  the  fame  place,  and 
that  it  would  be  fo  though  no  Moon 
were  exflanr!  C  H  A  R 
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What  is  the  reajon  that  every  day  the 
Tides  of  the  Sea  happen  faurty 
eight  minutes  later.  { 

NOW  let  us  come  to  that  motion 
which  is  only  common  to  the 
•Ocean  with  the  Moon,  and  let  us  ex- 
plain the  caufe  that  makes  the  Tides 
of  the  Sea  fall  every  day  Q  as  the 
Moon*doth)  fo  many  minutes  Jajrer, 
that  is  48  13  1.6  minutes  or  almoft 
four  fift  parts  of  one  hour.  And  that 
I  .(hall  in  a  few  words  difpatch.  The 
Seas  flow  fix  houres,  and  ebb  like- 
wife  fix.  But  becaufe  after  this  mo- 
tion is  over,  the  Sea  continues  to 
move  f  and  that ,  the  fame  motion 
mull  of  neceffity  be  reftored,  it  again 
flowes  fix  hours  and  ebbs  as  many. 
So  that  in  twenty  four  hours  the  feas 
go  twice  back  arid  fore,  if  We  reckon 
only  t^e  times  of  their  flux  and  reflux, 
and  by  this  means  the  courfe  of  the 
Seas  is  equal  Yo  the  motion  of  the 
F  4  Sun 
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Sun,  or  (t%  fay  more  truly)  of  the 
earth.  But  feeing  that  the  Sun  or 
Earth  advance* always  in  a  continued 
and  uninterrupted  motion ,  but  that 
the  Seas  having  finiihed  their  courfe 
whereby  they  tend  to  the  Shores  or 
end  of,  their  mojtion ,  do  not  inftant- 
ly  flow  back  ,#  but  do  for  fojue  time 
remain  without  any  fenfible  motion , 
in  fufp#enfe,  as  it  happens  in  all  reci- 
procal motion,  which  fuch  amotion 
neceilarily  requires :  It  is  clear  that  to 
the  times  and  fpaces  of  the  Yeveral 
flowings  and  ebbings  of  the  Sea  there 
ought  to  be  added  alfo  the  timQ  of 
delay  or  of  the  flower  motion,  which 
pafTes  betwixt  the  feveral  fluxes  and 
refluxes.  Now  although  that  this 
interval  may  eVen  by  the  eyes  be 
clearly  enough  perceived;  yet  beeaufe 
the  fight  of  the  eyes  is  oiten  deceit- 
ful], and  the  Tides  are  often  kept 
back  or  hafhied  by  the  Winds,  it 
will  be  the  fureftway  to  compute  the 
■meafure  thereof  by  the  daily  retar- 
dation. Seeing  then  that  the  Tides 
are  retarded  every  twenty  four  houres  * 

•  and 


and  come  later  by  48  minutes ,  it  is 
man .ifeft  that  to  the  time  of  every 
flood -there  -Ihould  be  added  twelve 
minutes,  and  as  much  to  every  ebb; 

1  fo  that  it  follows  clearly  that  the  re- 
tardation of  the  Tides  depends  not 
on  thecoutfeof  the  Moon,  but  that 
it  ought  neceffarily  to  be  fo,  by  re^- 
fon  of  the  motion  which  they  have 
from  the  Sun.  But  how  it  Ihould 
come  to  pafs  that  by  the  fame  pro- 

t  portion  and  Wafufe  of  time,  the  mo- 
tion of  the  Moon  ihould  alfo  be  re- 
tarded, #  I  think  will  feem  firange  to 
no  body  who  knows  that  the  Sphere, 
\vhich  the  Moon  by  her  coutfe  de- 
fcribes  is  eltiptick,  and  that  it  muft 
therefore  necefi^rily  happen,th^t  that 
planet  ihould  appear  to  move  fomtime 
iafter,  and  fome  times  (lower ;  flower 
when  (he  is  fartheft  diftant,  and  fwift- 
er  when  (he  moves  nearer  to  us.  But 
if  any  body  (liould  further  ask  for 
vvhar  end  needed  fuch  a  motion  and 
fuch  a  retardation  to  be  ,  Jet  him  go 
and  learn  from  Sea-men  whether  it 
affords  them   little-  advantage    and 

comfort 
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comfort  that  they  have  in  the  Hea- 
vens a  luminary,  which  with  it's  vari- 
,  bus  countenance  and  motion  does  e- 
very  where  fo  conftantly  and  faith- 
fully reprefent  to  them  the  fp  vari-* 
ous  changes  and  viciffitudesof  Tidqs. 
The  Moon  therefore  moves  not  the 
Seas,  but  only  markes  the  fpaces  and 
times  of  their  motion,  and  is  not 
the  efficient  caufe,  but  as  the  Index 
and  rule  of  the  Tides  which  in  ma- 
ny places  happen  in  thfe  Sea.    Nor 
is  this  the  only  advantage  (though 
great}  which  that  variety  of  Lunar 
motions  performs  to  this  our  earth; 
there  are  a  great  many  others  that 
fpring   from  thence  for  the  ufe  of 
Mankftid ,  which    any  man  who  is 
defirous,  may  fully  and  clearly  learn 
from  the  books  .of  Aftronomers,  whom 
(if  he  pleafes)  he  may  conful  it    The 
Moon  was  made  by  the  great  Crea- 
rour  not  that  it  fliould  rule  and  go- 
vern the  Seas  or  $arth,  but  only  ferve 
and  wait  upon  them*not  that  it  ihould 
be  the  caufe,  but  only  the  figne  and 
meafure  of  time  and  of  the  feafons 

•      of 
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of  the  year,  as  the  holy  Scripture  a£ 
firmetb. 


CHAP.  XIX. 

What  is  the  reafon  of  the  encreafe  and 
decrease  of  Tides. 

IT  is  fit  We  fhould  now  give  the 
reafon  of  that  Tide  which  is  com- 
monly called  the  monthly  or  Spring 
Tide,  when  it  fliould  rather  be  named 
the  fourtnight  or  half  monthly  Tide. 
For  it  does  not  abfolve  its  period  as 
the  Moon  doth  in.  a  month,  but  eve- 
ry fifteen  daystime.One  week  the  Seas 
fwell,  and  one  alfo  they  fall,  after 
the  end  of  which  time,  they  again 
recover  their  former  level.  They  then 
who  fay  that  the  Tides  of  the  Sea 
increafe  and  decreafe  with  the  Moon, 
are  miftaken,  feeing  that  it  is  only 
fo ,  one  half  of  the  month  ;  for  the 
other  half  when  the  Moon  waneth 
the  Tides  increafe.  But  that  it  may 
more  clearly  appear,  that  it  is  not 

the 


i£4      ^e  ^°ti°ti>  of 

,the  Moon  which  caufeth  fo  different 
motions  in  the  Sea ,  we  fliaij  ex- 
plain the  true  caufe  of  this  rifing 
and  (ailing  of  the  Waters.  And  this 
is  it.    . 

The  earth  in  the  (pace  of  twenty- 
four  hqures  is  wholly  enlightned  by 
the  Sun ;  hut  the  Seas  abfolve  not 
thejr  two  fold  ebbing  and  flowing  till 
fourty  eight  minutes  later.     The  Sttn 
.then -is  fooner  vertical  to  the  fame 
point  again ,  than  the  Seas  by  their 
reflux  can  again  fill  it  up.  Wherefore 
the  motion  of  che  Ocean  is  for  fomc- 
time  contrary  to  this  new  motion  of 
the  Sun,  and  is  thereby  a  little  retar- 
ded,    For  the  feventh  part  almoft  of 
it's  fwiftnefs  abates.  But  twenty  four 
lioures  being  again  exfpired,  and  the 
Sun  perpendicular  to  the  fame  point ; 
the  laft  reflux  of  the  Sea  will  be  for 
the  fpace  of  an  hour  and  thirty  {even 
minutes  contrary  to  the  Sun ,  fo  that 
now  the  courfe  of  the  Seas  will  be 
rtioj'e  interrupted.  For  the  fourth  part 
and,  more  of  i€s  motion  or  celerity 
is  abated .    The  third  day  the  Sea 

loferir 
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lofeth  the  half  of  its  fwiftncfs.     And 
after  tfie  firft  day  is  oyer  the  third 
part  of  it's  celerity  only  ren^ains , 
and  fo  forwards;   fp   that  by  how 
much  the  reflux  of  the  Sea  hlls  later, 
by  fo  much  ii:  grows  weaker  and  that 
even  to  the  eighth  day,  when  the  Cur- 
rent and  refluxTift,  becaufe  $e  times 
of  them  become  even,  and  the  motion 
of  the  Sea  alike  with  that  Current 
which  the  Sun  does  daily  renew.  For 
1  feeing  upon  that  day  the  Sun  is  ver- 
tical to  the  fame  point,  and  the  courfe 
of  the  Sea  retarded  whale  fix  houres, 
that  is  a  whole  ebb.;  therefore  two 
Current^  meeting  with  equal  'force, 
the  contrary  gorging  with  it's  contra- 
ry produce  a  tranquillity  and  calm. 
But  that  day  being  over,  the  Seas  a* 
gain  begin  to  flow  and  ebb,  at?d  be- 
caufe the  Sun-following  Current  of 
the  Ocean*is  by  no  contrary  Tide  or 
reflux  interrupted,therefore  the  Tides 
daily  augment ,  until  that  upon  the 
fifteenth  day  they  rife  to  their  higheft 
pitch.  And  then  again  after  the  man- 
ner that  we  have  faid  the  Seas  begin 
to  decreafe.  And 


tM      The  Motion  of 

And  this  is  indeed  the  true  jtcafon 
of  the  encreafing  and  dccreafing  of 
Tides  which  are   obferved  all    the 
World  over.     From  whence  it  is  evi- 
dent that  we  need  not  forge  afty  new 
motion  of  the  earth,  or  recur  to  oc- 
cult qualities,  feeing  even  the  nature 
and  nece/fity  of  motion  hath  eftabli- 
flied  this  courfe.     And  truly  if  there 
were  only  one  Sun-following  Cur- 
rent which   moved  the  Seas,   Tides 
mud  needs  fwell  to  a  vaft  height. 
Therefore  nature  hath  wifely  provi- 
ded againft  this,  by  making  one  con- 
trary motion  bridle  and  reprefs  ano- 
ther, by  the  help  whereof  there  is 
an  equality  fetled,  and  tht  over- fwell-  • 
ing  Seas  again  made  k\e].     For  if  * 
fuchfa  motion  Were  continued  but  a 
few  days,  there  would  be  no  land 
which  would  not  be  totally  overflown. 
And  it  may  be  eafily  colfedted  that 
the  very  tops  of  the  Hills  would*  be 
covered,  if  we  do  but  calculate  the 
meafures    of   the    Seas    encreafing. 
Wherefore  it  is  to  me  a  wonder  that 
amongd  all  thofe  who  have  written 
'  •  of 
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of  mechanical  force  and  power,  there 
is  not  one  Q  that  I  know  of)  to  be 
found,  who  hath«made  any  mention 
of  the  force  of  Reciprocation,  when 
not  withstanding  by  the  help  thereof 
vaft  weights  might  be  removed  out 
of  their  place,  and  that  in  fhorter 
time  than  by  any  other  force  whatfo- 
ever  almoft.  Let  us  take  for  an  ex- 
ample of  this  the  greateft  bells,  or  e- 
ven  laden  VefTels  which  Boys  with 
hands  and  feet  alone  do  eafily  and 
fwiftly  move.  And  I  my  felf  have  try- 
ed  by  experience  that  taking  hold  of 
the  branch  or  rather  of  a  rope  tied  to 
a  Tree,  great  and  old  Trees  may  be 
pluck't  up  by  the  Roots,  and  that  in  ; 
a  very  Ihort  time,  provided  that  the 
Jirks  of  reciprocation  be  exactly  ob-< 
ferved. 

Furthermore  if  any  be  fo  curious 
as  to  ddire  to  feeilluftrated  or  fome- 
what  more  clearly  demonftrated  by 
fimilitude  or  example,  this  compound 
motion  that  is  now  accelerated  and 
by  and  by  again  retarded,  I  think  they 
may   be  eafily  fatisfied.    Let  them 

fup- 
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fuppofe  theur  as  in  this  ligwe  a  circle 
ereded  I.  O.  V.  which  in  four  and 
twenty  houres  whirleth  round,  let  this 
have  a  certain  point  O.,  which  by  it's 
approach  alone  without  any  contrart, 
may  move  the  pendiculum  A.  K, 
which  we  fuppofe  to  be  fo  Jong  th$t 
in  the  fpaee  of  fix  houres  it  may  o- 
verrun  the  quadrant  of  the  circle. 
But  becaufe  the  motion  of  the  pen- 
dulum is  not  uniform^  but  the  afcent 
in  the  end  and  the  defcent  in  the  be- 
t  ginning  is  flower  than  it's  middle 
courfe  ;  Jet  us  add  to  every  vibration 
that  is  to  evei^y  fix  houres,  twelve  mir 
nutes  according  to  what  we  have 
,  faid;  It  will  therefore  come  to  pafs 
that  vvhilft  the  pendulum  accompli- 
-flies  four  vibrations  or  two  recipro- 
cations ,  the  circle  will  not  only  ful- 
fill it's  coinpafs,  but  will  likewife  anti- 
ticipate  the  motion  of  the  pendulum 
48  minutes.  Therefore  the  moving 
point  at  O.  the  fecond  day  will  meet 
the  pendulum  at  B.  which  having  now 
Jpft  fome  part  of  it's  motion,  will  but 
twing  to  (b),  and  having  finillied  other 

four 
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four  vibrations  it  will  meet  the  mo- 
ving point  in  C,  from  which  it  will 
fall  off  as  far  as  (V)  the  day  following 
the  moving  point  will  come  to  D. , 
and  then  the  pendulum  will  be  moved 
from  D.  to  (d),  next  day  from  E.  to 
(Y),  and  afterward  from  F.  to  (f ), 
the  feventh  day  that  point  which 
moves  being  advanced  to  G.,  then 
will  the  excurfion  of  the  pendulum  be 
limited  by  G.  (g},  four  motions  of 
the  pendulum  being  again  pall,  that 
is,  on  the  eight  day  the  moving  point 
will  be  in  H.  ;  and  then  becaufe  the 
force  of  the  moving  point  and  the 
pendulum  is  equalled,  either  the  mo- 
tion will  be  very  fmall  to  wit  from  H. 
to  (h.}  or  none  at  all,  the  pendulum 
retting  in  the  middle,that  is,  in  a  per- 
pendicular. And  hitherto  the  motion 
of  the  pendulum  iofes  fome  part  by 
the  occourfe  of  the  moving  point.  But 
now  the  order  is  contrary  ;  For  as  in 
the  former  fwingings  the  motion  of 
the  pendulum  was  day  by  day  more 
retarded  becaufe  of  the  occourfe  of 
the  meeting  point ,  fo  in  tluefe  that 
K  follow, 
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follow,  which  begin  after  the  eighth 
day,  the  farther  that  the  moving  poi  nt 
falls  off  from  a  perpendicular,  the  vi- 
brations of  the  pendulum  are  quick- 
er and  longer,  for  the  contrary  mo- 
tion being  taken  away,  the  point  does 
not  follow  any  more,  but  goes  before 
the  motion  of  the  pendulum.  And 
what  fpaces  it  had  formerly  cut  off 
from  the  feveral  vibrations,  does  now 
add  and  reilore  as  many.  And  the 
reft,  or  that  leall  motion  which  the 
perpendicular  cuts ,  being  over,  and 
the  moving  point  advancing  to  Q5)  ; 
thither  alfo  the  pendulum  is  forced, 
which  in  its  fecond  turn  not  clashing 
with,  but  equally  for  fome  fpace  pro- 
ceeding with  this  point,  is  not  (as 
before)  cut  fhort  of  fourty  eight  mi- 
nutes, but  daily  by  fo  many  advanced. 
So  that  the  moving  point  being  in  (J ) 
the  pendulum  re  acheth  as  far  as  (g.) 
And  by  a  like  proportion  advances  to 

O0WCd0(c0andCb0  to  thefe 
feveral  fpaces  diverting  kVcourfe. 
.'Then  upon  the  fiteenth  day  when 
*Ve  pendulum  i§  raifed  and  advan- 
ced 


the  Seas  and  Winds.  1 3 1 

ced  to  (a/)  aft  laft  it  makes  it's  long- 
eft  reach  and  compleats  it's  peri- 
od ;  and  then  again  the  courfe  and 
recourfe  of  the  pendulum  according 
to  what  we  have  faid  is  leflened  by 
degrees. 

But  although  for  clearer  examples 
fake  we  have  here  defcribed  a  pendu- 
lum that  moves  through  a  whole 
quadrant  of  a  circle,  I  would  have 
on  body  therefore  think,  that  fuch 
a  fpace  is  necefTarily  required  to  make 
this  period  juft  and  uniform.  For  let 
the  meafure  of  the  pendulum  be  what 
jtwill,  and  the  Seas  that  are  moved 
of  what  extent  foever,  provided  they 
do  move  ;  tlie  fame  order  and  rnea-* 
fure  of  reciprocation  will  always  con- 
tinue. 

Furthermore  I  would  have  no  man 
imagine  that  this  compound  motion 
futes  more  to  pendulum's,than  to  fluid 
and  continuous  bodies.  For  let  a  man 
fill  an  oblong  veflel  with  water,  and 
at  firft  let  him  make  a  uniform  reci- 
procation ,  and  afterward  introduce 
another  motion ,  which  in  due  time 
K  2  and 
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and  place  may  either  follow  or  prq- 
ceed  the  former,  he  ihall  find  the  fame 
viciffitude  of  acceleration  gLtjd  retar- 
dation, which  will  appear  frpm  the 
fides  and  the  mutant  bodies  fo  much 
more  confpicuous,as  the  vefTel  is  long- 
er. And  indeed  fuch  a  motion  of 
water  willfomewhat  more  exactly 
reprefent  the  Tides  of  the  Sea ,  be- 
caufe  that  there  is  no  need  that  the 
moving  caufe  iliould  change  places. 
For  feeing  that  the  body  of  water  fills 
the  whole  Veflel  or  Channel,  that 
double  motion  whereby  the  whole 
body  of  it  is  affedted  may  be  made 
in  any  any  point  thereof,  provided 
that  at  any  one  and  the  fame  time  we 
ftir  not  the  Water.  But  fince  the 
Pendulum  fills  not  all  the  fpace  where- 
in it  moves,  but  poflefTes  only  one 
point  thereof,  it  is  neceflary  that 
the  moving  caufe  likewife  move, 
unlefs  we  would  fuppofe  fuch  a  Pen- 
dulum, that  in  performing  it's  reci- 
procations ,  together  with  it's  orb 
turns  round. 

vf  Let  us  then  conclude  that  fo  diffe- 
rent 
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rent  viciffitudes  as  are  thefe  which 
are  to  be  fouftd  in  the  Tides  of  the 
Seas,  can  neither  be  underftood  nor 
demonftrated  but  by  fome  compound 
motion,  which  by  reafori  of  that  that 
it  is  mix't  and  compounded,  does  ne- 
cefTarily  require  that  it  fhould  fome- 
time  be  accelerated  and  fometime  re- 
tarded. So  different  an  effedt  cannot 
cannot  be  produced  by  a  fimple  caufe. 
That  I  may  therefore  \t\  a  few  words 
make  an  end ,  I  affirm  that  the  Tide 
whereby  the  Seas  encreafe  to  the  %th 
day,and  fall  again  to  the  next  eighth, 
comes  from  no  other  caufe  but  the 
different  occourfe  of  the  Sun  and  O- 
cean,  And  that  the  Tides  are  increfed 
and  accelerated  if  the  Current  for- 
merly made  by  the  Sun  agree  with 
the  frefli  fupervening  Floods.,  and 
that  they  are  again  rerarded  if  the 
pofteriour  motions  clafli  with  ths  for- 
mer. 
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CHAP.  XX. 

By  what  means  and  with  what  in- 
tervals, are  the  motions  and  Tides 
of  Seas  advanced. 

WE  have  already  explained  the 
principal  and  (in  fome  fort) 
univerfal  motions  of  the  Ocean,  and 
detived  the  caufeof  all  from  the  Sun 
alone,  and  that  the  Seas  which  reach 
far  South  and  North  would  be  dead 
and  without  motion,  if  they  were  not 
affected  by  the  fame  Current.  But  yet 
we  mud  not  think  that  Water  how 
fluid  foever  it  may  be,  is  fo  fvvift  that 
it  can  fron?  the  middle  Zone  in  fo 
ihort  a  fpaee  and  fo  few  houres  come 
polling  hither  to  us,  but  that  the  O- 
cean  being  continuous,  and  the  Seas 
mutually  touching  one  another,  it  is 
only  the  motion  that  continued.  That 
vertue  is  on  all  hands  communicated 
by  contrad:.So  that  theShores  mod  re- 
mote, provided  that  they  receive 
vyithotit  impediment. or  obflacle  the 

accefs 
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accefs  of  any  great  Ocean ,  have  at 
the  fame  time  their  Tides.  That  tljis 
may  be  the  more  eafily  underftood, 
we  fliall  meafure  the  Tides  accor- 
ding to  the  courfe  of  the  Moon  ;  not 
that  thisPlanet  by  it's  influence  moves 
the  Seas  as  we  have  already  faid ;  but 
for  cuftoms  fake,  and  becaufe  the  O- 
cean  as  to  it's  daily  retardation,  iri 
it's  motions  anfwers  to  the  motions  of* 
the  Moon. 

When  therefore  the  Moon  about 
three  houres  after  Hie  hath  palled  the 
Meridian,  is  South- Weft,  it  is  Tide 
6n  the  Shores  of  France ,  Tortugal 
and  on  all  thatcoaflof  Africa  which 
reacheth  from  the  Streights  of  Gi- 
br  alter  to  the  Cape  of  good  hope.  But 
that  in  fome  places,  as  at  Cage  Blanco, 
Sterraliona ,  and  on  fome  of  the 
Shores  of  Guynnee  and  Congo ,  the 
Tides  happen  later,  the  reafon  is  not 
obfcure ,  for  there  as  in  many  other 
places,  banks  and  beds  of  Sand  retard 
the  approach  of  the  Ocean, 

But  that  on   the  other  hand  upon 

the  Shores  of  Spain  which  reach  from 
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the  Straights  of  Cadiz  as  far  as  Al- 
garbia,  the  Tides  make  fomewhat* 
fooner.  (For  immediately  after  the 
Moon  has  been  in  the  Meridian  in  the 
parts  nearer  to  the  Streights  the  Sea 
is  full ;)  there  feems  no  other  reafon 
to  be  given,  but  that  the  Floods 
(whereof  we  have  difcourfed)  com- 
ing out  of  the  Mediterranean  Se& 
fetting  conftantly  towards  the  coaft  of 
Spam,  and  which  are  confpicuous  to 
all  Navigators,  meeting  with  the 
Ocean  raife  it's  furfacc,  and  accelerate 
it's  motion-Therefore  in  the  mouth  of 
Ava  the  Tide  makes  an  hour  fooner, 
but  in  the  Streights  themfelves  above 
two.  For  an  hour  after  the  Moon 
hath  keen  in  the  Meridian  and  even 
a  little  fooner,  the  Sea  there  is  full. 

Bur  the  reafon  is  far  otherways  in 
ether  Friths,  Bay's  and  mouths  of  Ri- 
vers by  reafon  of  the  frequent  impe- 
diments of  land  which  retard  the 
courfe  of  the  Ocean,  At  the  outmoft 
and  nioft  Weftern  Promontories  of 
France  it  is  higheft  Tide  about  three 
houres  after  South  Moon.     Then  the 

■    farther 


the  Seas  and  Winds,  i  %>j 

farther  the  Ocean  runs  in  into  the 
Channel  that  lyes  betwixtSr/ta/^and 
France,  the  later  are  the  Tides.    So 
that  in  the  Straights  betwixt  T)over 
and  Calat sJiigh'Tide  is  twelve  houres 
later :  upon  the  Shores  of  Flanders, 
Zealand   and    particularly    in    the 
mouth  of  the  Maefe,  it  is  again  re- 
tarded, fo  that  at  Koterdam  it  is  foil 
Tide  three  houres  after  South  Moon 
to  wit  twelve  houres  later.  And  before 
that  the  fame  Tide  reach  Amfierdam 
twelve  houres  more  are  expired ,  fo 
that  the  people  of  Amfterdatti  have 
one  and  the  fame  Tide   thirty    fix 
houres  later  then  they  who  live  on  the 
Shores  of  England  and  France  that  lye 
open  to  the  Ocean. 

There  is  a  greater  retardation  yet 
in  Rivers.  At  the  mouth  of  the  Garon 
the  Tide  is  three  houres  after  the 
Moon  hath  pad  the  Meridian.  And 
the  fame  Tide  comes  twelve  houres 
later  to  Bourdeaux.But  £t  theTown  of 
St.  Macar  the  Tide  makes  not  till 
eighteen  houres  after,  fo  that  for 
every  German  league,  the  Tide  is  al- 
molt  retarded  an  hour.  And 
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And  thefe  arc  indeed  the  Tides  on 
the  coafts  of  Europe  and  Africa 
which  are  all  occafioned  by  thatCur- 
rent  of  the  Ocean  which  is  contrary 
to  the  Sun ,  of  at  leaft  obliquely 
thwarts  k  according  as  the  lands 
and  Shores  do  lye.  Now  feeing  the 
Weftern  coaft  of  America  does  lye  in 
the  fame  manner,  as  the  above  named 
Shores  of  Europe  and  Affrica;  the 
fame  is  likewife  the  manner  of  their 
Tides.  The  Moon  being  therefore 
South-Weft ,  it  is  full  Sea  upon  the 
Shores  of  Chile  and  QPeru.  But  on 
the  oppofit  Shores,as  the  Tides,  fo  are 
the  times  far  different ;  for  on  the 
o3aft  of  China,  Tunchin,  at  the  Ifle 
Formofa  and  elfewhere  in  that  Sea,  it 
is  full  Tide  when  the  Moon  is  South- 
Eaft  and  North- Weft. 

Upon  the  Shores  of  Florida ,  Vir- 
ginia^ and  new  Holland^  it  is  likewife 
higheft  Water  when  the  Moon  is  be- 
tween South  and  Raft  For  the  fame 
proportion  that  the  Weftern  coaft  of 
America  bears  to  the  aforefaid  Shores 
of  China  and  Tunchin ,  the  fame  alfo 

does 
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does  thole  of  Eur  op  to  the  oppofit 
lands  of  America. 

Now  that  we  may  attain  to  a  more 
diftind  knowledg  of  thcfe  motions, 
flrft  we  obferve,  that  we  muft  not  rec- 
kon the  begiiiing  of  the  Tides  which 
every  where  happen,  from  the  new  or 
full  Moon,  but  from  the  quarters.  For 
feeing  that  all  motion  begins  from 
reft,  and  that  the  Jeaft,  or  no  motion 
at  all  is  perceived  when  the  Moon  is 
in  the  quarter ;  it  is  manifeft  that 
the  period  of  Tides  is  comprehended 
within  that  fpace  that  reacheth  from 
one  quarter  to  another.  But  becaufe 
that  between  the  quarters  and  the 
new  or  full  Moon  there  pafletfTan  in- 
terval of  feven  days  and  a  half,  and 
the  Tide  in  the  mean  time  13  re- 
tarded fix  houres,  we  muft  fub- 
ftradt  that  fpace,  that  we  may  have 
the  begining  of  the  motions  of  the  O- 
cean. 

Therefore  upon  the  coafts  of  Eu~ 
rope  and  Ajfrica,  where  the  greateft 
Tide  at  new  and  full  Moon  happens  at 
three  of  the  Clock  after  noon ,  it  is 

clear 


140      The  Motion  of 

clear  that  the  firfi;  motions  did  begirt 
at  nine  of  the  Clock  before  noon, 
-  that  is  above  three  houres  before  the 
Sun  reached  the  Meridian.  Now  if 
We  purfue  the  fante  Tide,  which  with 
the  Sun~folloWing  Current  fets  Weft- 
Ward,  we  {hall  find  by  experience, 
that  about  an  hour  and  a  half  later 
it  comes  to  that  promontof  y  of  Bra- 
Jil  whith  juts  fartheft  out  to  the  Eaft. 
And  as  the  Current  of  the  Ocean  ad- 
vanceth  farther  Weflward  and  arrives 
at  the  River  of  Amazons ,  and  at 
Guyana,  the  Tide  will  likewife  follow. 
For  when  there  at  full  Moon  it  is  high 
Water  at  fix  of  the  Clock ,  at  the 
quarter  it  mull  needs  happen  fix 
houres  foorierjto  wit  at  twelve.  More- 
the  Current  of  the  Ocean  fetting 
Northwards  to  the  Bah  ante  an 
Streights,  Florida,  Virginia,  and"  new 
Holland,  the  Tide  likewife  accompa- 
nies it ;  and  becaufe  at  new  and  full 
Moon  as  the  Shores  are  nearer  or 
more  diftant,  the  Tide  happens  at 
eight  or  nine  of  the  clock,  it  is  mani- 
kit  that  at  quarter  Moon  it  happens 

at 
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at  two  wo  or  three,  and  in  fome  pla- 
ces alfo  later. 

From  hence  may  be  drawn  a  folid 
argument,that  between  the  Tides  th^t 
vvaih  the  European  Shores,  and  thofe 
that  happen  on  the  oppofit  coaiis  of 
America,  there  is  the  difference  o£ 
almoft  fix  houres,  and  that  therefore 
when  ip  thefeShors  there  is  the  great- 
eft  flood,  in  thofe  others  there  is 
loweft  ebb,  and  contrary  wife. 
,,  And  the  fame  is  courfe  of  the  Taci- 
fck  Sea,  for  feeing  that  at  three  of  the 
clock  in  the  afternoon  at  the  new  and 
full  Moon  the  Sea  fwells  higheft  upon 
the  Shores  of  Chile  and  Tern  and 
that  at  nine  of  the  night,  the  greateft 
Tides  are  found  to  be  upen  the  op- 
pofit coaft  of  China  and  Tunchin  ;  it 
is  dear  that  at  the  quarter,  the  Tide 
will  happen  on  the  coaft  of  Chile  and 
Teru  at  nine  of  the  clock  in  the  mor- 
ning,but  in  the  oppofit  Shores  at  three 
afternoon. 


CHAP. 
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C  H  A  P.  XXI. 

That  there  is  a  true  motion  of  the 
Air,  and  that  the  Air  observes  the 
fame  rules  in  ifs  motion  as  the  Wa- 
ter doth. 

IT  is  vulgarly  believed  that  there 
is  nothing  more  unconftant  or  un- 
fetled  than  the  Wind.  And  the  (truth 
is)  if  we  ran  over  thefe  things  which 
an  infinite  number  of  Authors  have 
wrote  of  the  nature  and  quality  of 
Winds,  we  can  hardly  be  of  any  o- 
ther  opinion.     For  what  we  reade- 
very  where  upon  that  fubjed:,  is  fo 
eoipty  and  frivolous,  that  if  any  per- 
fon  greedy  of  knowledg  ihould  ad- 
drefs  himfelf  to  the  books  of  Philofo- 
$>hers,  he  would  leave  them  a  great 
deal  more  ignorant  than  before.  Who 
can  hear  them  affirm  without  laugh- 
ter, that  Eafterly  Winds  are  dry,  but 
Wefterly,  moift :  and  again  that  the 
North  Wind  is  high,  but  the  South 
wind  low  ?  Is  not-, this  without  any 

ac- 
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acquaintance  with  nature  blindly*  to 
play  the  Phiioibphers  in  a  ftiidy  ?  Bi*t 
waving  what  other  men  have  laid,  let 
us  lee'  if  we  can  propoie  any  thing 
more  certain  our  felves. 

Seeing  then  that  the  Air  is  the  fab- 
jed:  of  Wind  we  will  begin  with  it. 
We  juitly  rejed:  the  fable  of  the  four 
elements  as  many  others  done,  and 
believe  that  the  Air  is  Water  or  a  di- 
lated humor  every  way  extending  it- 
felf  according  to  the,  rule  of  equi- 
poife  or  ballance.  Wnich  although 
it  may  be  produced  from  Lakes,  Ri- 
vers, Snow  and  elfewhere,  yet  the 
principal  fourfe  of  Air,  are  the  Seas, 
and  that  fo  much  the  more ,  by  how 
they  lye  more  under  the  Sun.  There- 
fore in  Countreys  that  are  either  too 
dry,  as  the  middle  of  Libia,  or  too 
remote  from  the  Sun,  as  under  both 
the  poles,  there  is  either  rarely,  or  no 
air  at  all ;  except  what  comes  from 
other  places.  It  is  likewife  clear  that 
the  Sun  by  rarifiing  and  dilating  of 
raoiflure  raifes  divers  motions.  And 
if  thefe  motions  be  eafy  and  gentle, 

they 
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they  are  called  Gales,  if  more  vehe- 
ment Winds,  and  if  very  rapid  and 
boifterous,  Storms  or  Whirle-Winds, 
m&  this  alfp  (if  I  be  not  mistaken) 
is  by  mod  men  acknowledged, 

JSJow  feeing  every  motion  of  the 
Air  produced*  Wind ,  we  fliouJd  but 
loofe  time  to  explain  the  manner  how 
Air  can  be  moved  Though  any  one 
may  reckon  up  a  thoufand  ways  of 
caiuog  Wind,  yet  for  all  that  he  fhail 
not  be  able  to  know  from  whence  they 
come,  whetheir  go,  and  by  what  rule 
blow  ;  thefe  general  Winds  which  at 
fet  times  and  places  move  the  Seas, 
refrefh  the  land ,  and  convey  to  us 
pur  natural  breath,  without  which 
we  could  not  fubfift.  Wherefore  they 
who  explain  the  rife  of  Winds  by  the 
motion  of  £  Fan,  fliow  nothing  elfe  but 
this,  that  the  motion  of  the  Air  cau- 
fes  Wind.  They  who  endeavour  to 
give  the  reafon  6f  Winds  from  brafen 
JEoluss  (as  Vitruvius  calls  them) 
pr  Wind  Balls ,  only  prove  that  hu- 
mour dilated ,  and  flowing  out  of  a 
larger  fpace  through  a  narrow  hole 
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moves  molt  fwiftly.  They  fay  forae- 
what  ,rnore  that  think  they  can  de- 
clare the  original  of  Winds  by  this 
experiment,  that  if  in  a  clofe  Cham- 
ber you  kindle  a  Fire,  the  inclofed  Air 
will  rarify,  and  open  the  place,  into 
which  the  Air  without  will  with  a 
whirling  noife  enter  by  the  chinks 
and  feams  of  the  Door  and  Windows. 
Altho  the  fimilitude  be  fit  to  prove 
that  the  Sun  does^with  his  heat  and 
rayes  rarify  the  Air,  and  caufe  other 
Air  from  all  hands  fucceed  into  the 
place  of  that  which  was  rarified, 
which  by  it's  motion  raifes-  Wind  ; 
yet  this  reafon  is  more  proper  to  il- 
luftrate  the  manner  how  Whirl- 
Winds  and  certain  fudden  Gulls  hap- 
pen on  Shores,  and  fbmetimes  in  the 
middle  of  theQcean,  than  to  demon- 
flrate  that  univerfal  courfe  of  the 
Winds  which  accompany  the  Current 
of  the  Water,  and  does  furround  al- 
moft  the  whole  World.  We  .mult  al- 
together take  the  fame  courfe  to  find 
out  the  caufe  of  this,  which  we  did 
in  explaining  the  Currents  and  Tides 
L  of 
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of  the  Seas.  For  as  in  fearching  out 
the  beginning  of  Tides,  we  told  you 
that  thefe  places  are  not  to  be  con- 
fider'd  where  the  Seas  do  moll  fwell ; 
but  chofe  where  iirft  they  are  percei- 
ved to  move,  fince  all  motion  begins 
from  reft,  and  cannot;  of  a  fudden  at- 
tain it's  greateft  fwiftnefs  ;  my  opini- 
on is,  that  the  fame  is  to  be  done  in 
inquiring  into  the  original  of  the  uni- 
verfal  Wind  ;  nor  {houfd  we  take  no^ 
tice  where  it  is  that  the  courfe  of  the 
Winds  is  molt  violent ;  but  confider 
the  original  where  they  began  to 
blow.  Since  then  we  4iave  fufficiently 
made  appear ,  that  the  Seas  and  cir- 
ctimbient  Air  in  the  Torrid  Zone  do 
by  a  like  progrefs  always  tend  Weft- 
ward,  and  have  moreover  declared 
rhetnanner ,  from  whence  it  may  be 
manifeftly  learned  why  the  Seas  move 
fo;  I  think  it  not  to  be  doubted,  but 
that  the  fame  reafon  fhould  in  like 
manner  take  place  in  the  courfe  of  the 
Air,  and  that  fo  much  the  rather,that 
the  Air  being  lighter  than  water,  is 
more  ready  for  motion.     For  the  Sun 
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dilates  the  body  of  the  Air,  and  raifes 
it's  fuffa'ce  higher.  IS'ow  feeing  that 
motion  prccceeds  from  higher  to  low- 
er, and  that  the  furface  to- which  the 
Sun  is,  or  lately  before  was  vertical, 
is  higher,  the  courfe  and  fall  of  it 
muft  be  neceflariJy  Weflward,  which 
though  in  the  begining  it  be  imall, 
yet  it  increafes  .more  and  more  by 
progrefs,  as  we  have  before  iliufira- 
ted. 

Having  now  fet  down  that  primary 
motion  whereby  the  Air  that  is  under 
the  Sun  is  affected ,  let  us  now  race 
it's  progrefs  :  And  therefore  what  we 
have  faid  to  happen  in  the  Ocean  of 
the  Torrid-Zone,  jpappens  ailp  in  the 
Air.  In  the  fame  manner  and  almoft 
in  an  equal  courfe,both  haften  to  the 
Weft.  Nor  need  we  inquire  whether 
the  Current  of  the  Waters  hurry  with* 
it  the  Air  that  is  over  it,  or  that  the 
motion  of  the  Air  mov^  the  Seas  ; 
fmcethat  the  rayes  of  the  luminary 
being  propagated  in  an  inftant,  at  the 
fame  time,  though  not  in  the  fame 
meafure  both  Elements  (as  they  call 
L  %  them' 
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theni)rcceive  the  imprcffion.As  fong  as 
they  are  both  in  the  fame  cafe,fo  long 
with  t?qual  pace  almoft  they  haften  to 
their  mark,  and  mutually  incite  one 
another.  It  is  true  indeed,  tfye  motion 
of  the  Air  is  fwifter  in  the  begining ; 
but  we  muft  confider  that  heavy  bo- 
dies do  by  progrefs  acquire  greater 
encreafes  of  motion,  fo  that  fometimes 
it  falls  out  that  the  Current  of  the 
Waters  is  fwifter  than  the  Air ;  al- 
though that  the  fame  thing  may  alfo 
proceed  from  another  caufe.  Yet  for 
the  moft  part  the  motion  of  the 
Winds  ijs  more  rapid  than  the  Current 
of  the  Seas,  and  indeed  though  there 
were  no  other  reaj)n  why  it  ihould 
be  fo,  this  alone  were  fufneient,  that 
the  bottom  of  the  Seas  on  which  they 
move  being  very  unequal,  retard  their 
%courfe;  when  on  the  contrary,  the 
Winds  ilidc  upon  the  fmooth  face  of 
the  Waters  • 

But  when  the  flux  of  the  Ocean  is 
flayed  by  the  Sun-following  motion , 
as  at  Brafilfit  upon  the  Eaitcrn  coal! 
of  .  or  other  Shores  of  the 

Torrid 
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Torrid  Zone,  which  receive  from  the 
Eaft  the  Floods  of  great  Seas,  the 
cafe  of  the  motions  become  different. 
For  where  the  Sea  beats  with  a  full 
body,  it  declines  (as  wc  have  faid  be*- 
fore  J  to  the  South  or  North.  But 
feeing  the  Ak  that  is  over  it  and*  ad- 
vancing therewith ,-  ftrikes  not  againfl 
any  impediment  obje&ed  ;  for  the 
moft  part  it  continues  its  motion, 
and  for  fome  fpace  advanceth  right 
forwards,  blowing  upon  the  oppofit 
Lands,  And  from  hence  fpring  thefe 
comfortable  gales  which  in  the  day 
time  rcfrefh  Brajil,  Madagascar \  and 
the  Eaftern  parts  of  Affrica,  and  with 
a  breefe  of  Sea- Air  qualify  the  (other 
ways)  exceflive  heat.  For  common- 
ly three  houres  after  Sun  rifltig ,  that 
is  about  nine,  of  the  clock,  a  conftant 
Eaft  Wind  begins  to  breath ,  which 
Jails  till  three  or  four  jui  the  after- 
noon. But  after  Sun  fetting  the  Air 
returns  to  the  Sea  ,  and  makes  place 
for  the  land  Winds ,  as  fliali  be  here- 
after explained.  But  the  Wind  or 
courfc  of  the  Air  that  deviates  from 
L   5  the 
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the  iireight  courfe,  to  wit,  which  in 
fome    part    thereof  .is  by  the  mo- 
tion ct  the  Ocean  carried  oi  iome 
part  of  the  one  or  other  Shore,   it 
follows  the  fame  motions  of  the  O- 
cean  fq  long  as  the  form  of  the  Shores 
is  the  fame.     But  if  it  happen  that 
they  are  crooked ,*  an$  do  tideways 
receive  the  Current  of  the  Waters, 
then  it  may  again  happen  that  fome 
part  of  the  Air  take  another  courfe, 
and  advance  iireight  forward,  and 
this  will  be  fo  if  the  Shores  be  plain, 
and  that  no  rifing  of  Hills  reltrayi 
the  progrefs  of  the  Air.  For  wc  mull 
know  that  as  the  Currents  of  the  Seas 
are  bounded  by  Shores  ;  f o  the  courfe 
of  the  Air  is  terminated  by  Moun- 
tains ';    nor  (as  I  conceive}  is  there 
any  thing  that  happens  to  the  one 
which  agrees  not  with  the  other.    If 
a  man,    rhas  is  an  aireal   creature, 
cou'd'fubfift  alive  above  the  Air,  and 
that  the  motion  of  the  Air  were  as 
difcernable  as  the  Current  oi  Waters, 
he  would  fee  the  fame  viciiTkude  of 
Aireal  Tides  upon  the  fides  and  tops 

of 
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of  Hills  and  the  lireights  of  Moun- 
tains, as  npw  are  perceived  in  the  Sea. 
The  high  and  continued  ridges  of 
Hills  would  appear  like  Shores ,  but 
lone  and  feparated  Mountains,  as  re- 
fembling  divided  Xflands. 

CHAP.  XXI7. 

A  motion  of  the  Air  contrary  to  the 
Sun  explained. 

WE  have  before  explained  the 
Current  of  the  Seas  that  is 
contrary  to  the  Sun ,   which  on  each 
fide  hems  in  the  middle  Current  of 
the  Ocean.     And  we  took  notice  al- 
fo,  that  not  only  the  Water  but  like- 
wife  the  Air  is  affe&ed  with  this  mo- 
tion, fo  t£at  in  the  temperate  Zones, 
this  alfo  in  a  conftatk   courfe  fets 
continually     from     Well     to    Eafh* 
Now.  as  this  motion  of  the  Seas  is 
rellorative  of  the  former,  when  have- 
ing  abfolved  it's  circuit,  it  doth  per: 
pertually  refound  new,  or  rather  the 
fame  waters  ;  fo  likewife  docs  the  air 
always  fucceed  to  its  fclf,  and  from 
L  4  each 
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each  fide  breathing  in  again,  makes 
up  the  vacuity  or  lower  ievel.The  na- 
ture of  both  does  fo  fully  referable 
each  other,  that  I  know  not  fo  much 
as  -  one  thing  wherein  they  differ ; 
^IpeciaJi)/  in  die  middle  Ocean,  where 
the  Current  of  the  Seas  and  Winds  is 
always  the  fame.  If  the  Waters  flow 
fottly,  the  trade  Wind  is  likewife  foft, 
and  almoft  infenfible.  If  by  a  Storm^ 
Whirlewind  or  Flurrie,  the  Seas  are 
enraged,  or  whirled  about  in  a  round, 
the  fame  motion  alfo  is  perceived  in 
the  Air,  and  although  in  Strezgbts  and 
upon  Shores  becauie  of  the  apparent 
ihconftancy  of  the  land  Winds  this 
-  fimilitude.does  not  always  agree;  ne- 
verthelefs  in  thefe  Friths,  and  on  thefe 
Shores,  where  the  motion  of  the  Seas 
^nd  Winds  is  contrary  to  the  Sun  ,- 
there  happens  no  remarkable  diffe- 
rence, and  that  but  very  feldom,  and 
of  fhort  duration.  Therefore  on  all 
the  Coafl  of  the  Northern  America, 
that  is  pppofit  to  the  Europe^nShorcs, 
Eagerly  Winds  are  almoii  unknown. 
There,  for  the  mod:  part  in  Summer 

blow 
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blow  only  South-Weft  Winds,  and  in 
the   Winter  North   or  North- Weft. 
lor  as  the  Seas  fo  in  like  manner  the 
Air  and  Winds  do  not  beat  againft , 
but  fly  from  the  Shores  of  Florida , 
Virginia,  NeWL-Holland  &c.  But  the 
contrary  happens  on  the  coafts  of 
Europe ,  whither  almoft  perpetually 
that  Sun-contrary  Current  of  the  Seas 
and  Wind  fetteth.     And  therefore  it 
is  no  wonder  that  on   the  coafts  of 
France,  Brit  an,  Holland,  and  Spain, 
which  lye  open  to  the  Ocean,  for  the 
moft  part  of  the  year  Wefterly  Winds 
blow.    The  fame  happens  in  the  Sea 
tfhich  walheth  the  Northern  parts  of 
China,  where  there  are  never ,  or  but 
very  feldom,  any  Sea  Winds,   which 
blow  almoft  perpetually  in  the  oppofif: 
Shore,  to  wit,  on  the  coaft  of  North- 
America. 


GHAP. 
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CHAP.  XXIII. 

!?$<?  Annual  motion  of  Win  ds. 

BEfides  thefe  two  motions,  where* 
of  the  middle  follows  the  Sun, 
and  the  other  is  contrary ,    we  have 
ihowri  likewife  another,  which  is  the 
caufe  that  the  two  fore-named  mo-. 
tions  do   fometime   decline  to   the 
South,  and  fometime  to  the  North. 
Neither  in  this  does  the  condition  of 
the  Winds  differ  from  the  Seas.     lor 
as  thefe  for  the  fpace  of  fix  months 
Incline  Southward,  and  the  other  ftx 
months  Northward ,  fo  likevvife  are 
the  Winds  carried,  whereof  the  fame 
yiciffitude  and  change  happens    al- 
moft  all  the  Ocean  over.    Nor  is  this 
to  be  obferved  in  the  Sea  alone,  but 
aJfo  (^though  not  fo  conftantly}  in 
many  parts  of  the  land.     Some  days 
after  the  Summer  folftice  the  Winds 
begin  to  blow  from  North  and  North- 
Weft.  But  after  the  Winter,  the  South 
and  Soutli-Eaft  come,  though  fome- 

what 
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what  later.  The  Trade  Winds  which 
happen  in  the  MediterraneanSQ^iach 
as  the  Levants  and  North's ,  do  fuf- 
ficiently  prove  this.  Nor  is  it  other- 
wife  in  Terjia ,  India,  Mexico,  and 
other  Countreys  of  AJia  and  Ame- 
rica. And  even  in  the  middle  of  Af* 
frica,  if  there  be  any  Winds  fiirring, 
when  the  Sun  is  in  theNorthern  fignes, 
they  blow  from  South  or  South-Baft ; 
and  when  he  is  again  in  his  Southern 
progrefs,  the  ISlorth  and  North-Well 
wind  take  place.To  be  Ihort, what  ever 
part  of  the  World  we  go  to,  whether  in 
the  Northern  or  JbuthernHemifphere, 
we  fhal]  find  that  not  only  greaj;  Jeas, 
but  alfo  the  middle  tracts  of  great 
Continents,  if  there  be  no  mountains 
to  hinder ,  do  for  the  moil  part  one 
half  of  the  year  receive  Winds  rhat 
blow  from  the  South ,  and  the  other 
half  from  North. 


CHAR 
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cha p.  XXIV. 

Concerning  land  Winds,  their  caufi 
and  Original.. 

SEelng  that  there  is  no  Country  in 
the  World  which  the  Ocean  wafh- 
eth,  from  whence  Winds  do  not  fome- 
times  breath,and  that  in  many  and  al- 
moll  all  the  coafts  that  lye  near  the 
Sun,  after  Sun-fetting  the  Land- Winds 
do  conftantly  and  perpetually  begin 
to  blow  ;  a  great  many  have  believed, 
that  all  Winds  whatfoever  fpring  from 
the  earth ,  arid  are  land  exhalations. 
And  although  they  had  before  their 
eves  vail  Oceans  from  fuch  effects 
might  have  been  eafily  deducad,  yet 
they  rather  chofe  to  fly  to  (I  know 
not  what)  holes,  Kills  of  Snow,  lit- 
tle land  Brooks,  and  Subterranean  Car 
vcrns  ;  as  if  the  dry  Earth  and  Rivers 
that^often  fail,  could  fupply  greater 
matter  for  thefe  Aireal  Floods,  than 
the  inexhauftible  Fountain  of  the  O- 
cean.  They  thought  that  their  opi- 
nion 
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nion  was  ftrengthned  by  this  argu- 
ment, that  upon  Shores  and  places 
near  land ,  the  Winds  are  observed? 
more  violet  than  in  the  middle  of 
the  Ocean. 

But  I  am  fo  far  from  believing  that 
mofc  Winds  are  the  ofr-lpringof  the 
earth ,  that  I  think  thefe  very  Winds 
which  are  called  Land  Winds ,  take 
not  their  original  from  thence.  We 
have  explained  the  manner  how  that 
the  Air  or  dilated  humour  breaking. 
in  upon  the  earth,  does  produce  the 
Sea  Wind.  If  this  be  admitted,  which 
indeed  neither  can  nor  ought  to  be 
denied,  it  will  neceflarily  follow,  that 
the  Surt  being  fet,  that  is  the  caufe 
which  did  dilate  the  body  of  the  Air 
and  Sea,  ceafing,  both  thefe  hu- 
mours mull  fettle,  and  the  Air 
return  back  to  its  own  place,  and 
fo  by  its  motion  produce  thefe 
Winds  which  are  called  Land  Bree- 
fes. 

Now  the  reafon  fhould  not  appear 
more  obfeure ,  why  that  this  motion 
of  the  Air  or  Wind  is  fometimes  more 

violent 
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violent  in  places  near  the  ^hore  than 
in  the  middle  of  the  *5ea ,  than  that 
the  Tides  are  more  ifnpetubus  upon 
the  Chores  than  in  the^pen  Ocean. 
For  what  happefts  to  the  Jea  when  it 
beats  againft  the  Chores;  the  fame 
likewife  happens  to  the  Wind,  provi- 
ded  that  the  nature  of  the  Lands 
which  receive  the  courfe  of  the  Winds, 
be  the  fame  with  that  of  the  Chores 
which  are  overflown  by  the  Ocean. 
If  therefore  the  Chores  rife  with  high 
Hills,  which  the  courfe  of  the  ^ea-Air 
cannot  furpafs,the  Air  is  reverberated, 
and  occafions  great  Winds,  and  even 
often  Storms  and  whirle- Winds ,  es- 
pecially about  the  time  of  the  Equi- 
no&rjal,  when  the  force  of  the  Jeas 
and  Winds  is  mod  impetuous. 

And  this  is  the  true  caufe  of  thefe 
Winds  which  are  called  Land  Winds, 
from  whence  is  matlifeft  that  they  are 
much  miftaken  who  have  judged  that 
the  Winds  which  about  the  evening 
blow  back  again:  from  the  'land,  do 
fpring  from  thence,  becaufe  that  after 
Subletting  there  are  more  vapors  rai- 

fed: 
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fed  from  the  Land  than  out  of  theJea, 
feeing  (as  they  fay}  the  Earth  retains 
the  heat  wherewith  it  hath  been  af- 
fected longer  than  the  Jea.  But  there 
is  no  body  howmuch  foever  heated , 
that  after  the  Fire  or  Heat  which  di- 
lated the  humour  being  removed , 
does  not  immediately  ceafe  to  fend 
out  any  vapour,  and  does  not  by 
degrees  contract  it  felf  into  a  nar- 
rower fpace.  Befides,  it  is  not  true 
that  the  Earth  does  longjer  retain  the 
henr  imprefied  by  the  J\in,  than  the 
S as.  lor  feeing  that  the  heat  pier- 
ces riot  above  a  foot  deep  or  little 
more  into  the  Earth,  as  it  fooner  re- 
ceives, fo  likewife  it  fooner  loofes 
the  heat  than  the  Jeas,  which  being 
many  times  of  a  vafi  depth,  do  not 
grow  warm  until!  they  be  all  alike 
heated.  And  though  the  bottom  of 
the  Jea  is  not  altogether  fo  warm  as 
it's  furface' ,  yet  it  'is  known  by  o- 
ther  experiments  as  well  as  that  of 
divers,  that  the  tops  of  the  Wa- 
ters are  never  hot ,  but  that  the  low- 
er parts  are  likewife  lukewarm.     In 

a 


1 60      The  Motion  of 

a  word,  that  all  doubts  may  be  re- 
moved, this  one  thing  is  fufficient, 
that  when  Winter  feizes  the  land,  and 
binds  up  eyery  thing  with  froft,  they 
who  at  that  time  are  oux  at  Sea,  feel 
flill  H?at  and  Summer  on  the  Ocean ; 
fo  that  Winter  arrives  at  leaft.  two 
wonths  later  at  Sea  than  at  land.  On 
the  other  hand  when  the  cold  de- 
parts, and  heat  again  vifits  the  Jand, 
the  Seas  #ill  continue  cold,  fo  that 
they  who  in  the  months  of  May  and 
June  put  out  from  land  to  Sea,  think 
th^mfelves  often  carried  from  the 
middje  of  Summer  almoft  into  the 
middle  of  Winter. 


CHAP.  XXV. 

That  hi  the  Torrid  Zone  the.  Sea 
Winds  are  cold,  hut  the  land  Winds 

excefjively  hot. 

FRom  what  we  have  faid  in  the 
fotmec  Chapter  it  may  be  clear- 
ly enough  underftood,whence  it  hap- 
pens 
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pens  that  the  Winds  which  in  the 
Spring  time  blow  from  the  Sea  are 
colder  than  thofe  in  Autumn  i  or  e- 
ven  in  the  beginning  of  Winter  come 
from  thence.  So  that  it  is  not  much 
to  be  wondred  at ;  that  Theopbrafim 
and  others  believed  the  Seas  to  be 
hotter  in  Winter  than  in  Summer, 
fince  it  is  known  by  experience  that  in 
the  Torrid  as  well  as  other  Zones 
there  is  often  as  much  warmth  to  be 
found  when  the  Sun  is  at  greateft  dis- 
tance as  when  he  is  neareft.  But  fee- 
ing that  there  occur  fome  difference 
betwixt  thefeContreys  that  lye  in  the 
Torrid  Zone ,  and  others  fituated  in 
Temperate  or  cold  climats,  and  that 
the  variety  is  not  fmall  that  is  occa- 
fioncd  from  the  point  from  whence 
the  Seas  flow ,  it  will  be  convenient 
to  fhow  the  manner  whereby  we  may 
not  only  probably  but  even  infallibly 
determine  of  the  flate  &  temper  of  all 
Countreys  almoft,  as  to  heat  and  cold. 
Seeing  then  that  the  condition  of  the 
Air  does  for  the  moil  part  depend  on 
the  Winds,  and  that  they  follow  the 
M  Current 
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Current  and  motion  of  the<5eas,  it  is 
altogether  confonant  that  this  being; 
known  according  to  what  we  have 
difcourfed  of,  the  rule  and  manner  of 
Winds  which  either  infeft  or  cheriih 
the/earth  ihould  likewife  he  under- 
flood. 

Therefore  whatfoever  Countreys  or 
greater  lilands  which  in  the  Torrid- 
Zone  receive  the  Flood  of  the  Jea 
from  the  Eafl,  when  otherways  they 
would  prove  inhabitable ,  are  by  the 
Jea  Breefes  fo  coolled,  that  they  be- 
come  not  only  habitable,  but  alfo 
moft  temperate.    Juch  are  particular- 
ly Bra/lie  and  Madagascar.     There, 
the  Eaft  Winds  which  allay  the  heat,, 
blow  continually  from  nine  of  rhe 
clock  in  the  morning ,  until  three  or 
four  of  the  Afternoon,     But  the  rea- 
fon  from  what  hath  bean  faid  before, 
is  evident  why  the  Eaflern  coaft  of 
Affrica  which  alfo  lyes  in  the  Torrid 
Zone,  enjoyes  not  the  fame  temper 
and  feafon  of  Weather.     For  all  that 
iThore  receives  the  Current  of  the 
beating  Ocean  obliquely  and  not  in 
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a  dired:  courfe.  And  although  it  were 
not  fo,  yet  there  is  another  reafbn  that 
hinders,  to  wit,  that  except  that  the 
kingdoms  of  Quiloa,  Mombafa  and 
Melinda ;  the  other  kind  of  Court- 
treys  of  Ajfrica  are  a  dry  and  alto- 
gether thirty  land  watered  by  no  Ri- 
vers. The  fame  is  the  condition  of 
the  coaft  of  Arabia,  which  though 
it  be  termed  the  \tiaffiy\  yet  is  fo 
dry  that  it  hardly  affords  Rivers  e- 
nough  for  drirtk.  We  may  theft  con- 
clude that  all  thefe  Countreys  that  lye 
betwixt  the  Tropicks,and  that  are  re- 
freflied  by  the  Eaflern  Gales  of  the 
neighbouring  Sea,if  they  be  not  defti- 
tute  of  Rivers,or  that  high  Mountains 
intercept  not  the  Sea-Wind,  are  juftly 
to  be  reckoned  moft  fertil  and  tempe- 
rate. 

But  the  condition  of  thofe  Coun- 
treys in  the  Torrid-Zone  which  have 
the  Sea  to  the  Weft ,  is  very  far  diffe- 
rent. For  feeing  (as  we  have  faid) 
they  receive  no  Wind  from  the  Weft  f? 
but  are  wonderfully  fcorched  by  that 
perpetual  Eaft-Wind,  which  rains  iii 
M  %  all 
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all  the  Torrid  Zones,  and  is  to  them 
a  Land-Wind,and  therefore  moft  dry  ; 
ifmiift  m.cd&rily  follow  that  thefe 
Cc'mueys  are  miferahiy  barren  and 
almuit  inhabitable.     For  example  let 
us  take  all  the  Weftern  coaft  of  Afri- 
ca, to  wit,  the  kingdoms  of  Gua/ata, 
Arguin,  Hoden,  Genehoa,  the  Coun- 
try of  the  Jaloffs,  almoft  all  Giiynnee, 
Benin,    and   many  other  provinces 
which  are  parched  with  fo  great  hear, 
that  if  you  faw  the  inhabitants,  you 
you  would  think  they  came  out  of  a 
Chimney,  and  that  you  did  not  be- 
hold Men,  but  Sprights  or  Skeleton's. 
It   is    by    moft   certain    experience 
known ,   that  in  fome  places  in  thefe 
Countreys  men  fuffer  fo  much  heat, 
that  the  very  fpirits  by  which  they 
hear  and  fee,  are  wholly  confumed. 
This  is  particularly  the  cafe  of  the 
white  Moors ,  who  in  the  day  time 
like  Owl's  are  blind,  but  fee  in  the 
night.     And  not  only  our  Countrey 
Men  but  like  wife  the  Spaniards  have 
obferved  a  kind  of  Men  at  Tapia  in 
die  other  Gnynnee  %   which  is  beyond 

the 
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the  Eaft:  Indies,  whom  they  call 
\Albini\,  whom  they  report  not  only 
to  be  purblind  in  the  day  time ,  but 
alfo  for  the  moft  part  deaf.  T)e  Ruy- 
ter  who  is  certainly  no  lying  witnefs, 
affirms  that  the  fame  happend  to  him 
and  his  comrade  in  the  Kingdom  of 
Gualata,  by  the  golden  River  as  they 
call  it,  who  were  both  almofl  bereit  of 
both  thefe  fenfes. 

Neither  let  any  man  think  that 
this  general  rule  is  falfe  becaufe  that 
the  kingdoms  of  Angola  and  Copgo, 
which  are  not  unfruitfull ,  Jye  upon 
the  fame  coaft  of  Africa ,  and  that 
the  fame  tra&s  of  land  which  we  have 
named  are  in  many  places  very  tern-" 
perate  and  fit  for  cultivation,  for 
that  exception  does  it  felf  confirm 
what  we  fay.  Becaufe  that  when  vaft 
Mountains  interpofe  which  check 
that  Eafterly  or  land  Wind,  and  flops 
it  from  blowing  all  over  the  Conti- 
nent, it  mull:  follow  that  the  caufe 
being  removed ,  the  effedfc  muft  tike- 
w'c  ceafe.  Now  it  is  certain  that  in 
all  the  aforenamed  coafls,  thefe  places 

are 
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are  only  temperate  and  habitable , 
which  by  continued  ridges  of  Hills 
that  fend  out  many  Rivers,  are  hedg- 
ed in  on  the  Eait .  Befides  the  above 
mentioned  Kingdoms,  fuch  alfo  are 
the  trads  of  land  which  lye  by 
Cape  Verd,  The  on  Ochema  or  Sierra 
liona,  upon  the  Bay  of  St.  Ann,  and 
ibme  others. 

Let  us  now  pafs  over  into  America 
that  we  may  have  a  clearer  example 
of  this  ,•  we  have  told  you,  and  it  is 
known  to  all,  that  the  coafts  of  Bra- 
fil  by  reafon  of  the  Sea-Winds  do  en- 
joy a  temperate  and  healthful  temper 
of  Air,  fo  that  this  Coun trey  is  con- 
tinually moiftened  by  the  dew  of  the 
Qcean.  This  is  alfo  known,  that  the 
farther  thefe  Sea- Winds  are  removed 
from  the  Sea  and  their  original,  they 
become  fo  much  dryer.  Reafon  there- 
fore requires  and  experience  teftifieth, 
that  the  midland  parts  of  Brafil  and 
the  neighbouring  Countreys  ,  are  ex- 
ceeding dry,  &  that  fo  much  the  more 
by  how  much  they  are  remoter  from 
the  Ocean.     This  being  fo  fuppofed, 
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it  muft  follpw  that  the  Countrey  of 
Teru  lhould  be  moft  dry  and  inha- 
bitable, feeing  that  it  receives  no  re- 
freihing  gales  from  the  Weft,  and 
ought  efpecially  by  Eaftern  Winds  to 
be  dried.  Bat  it  is  not  fo,  and  I  think 
there  is  no  body  that  knows  the  name 
of  Teru,  who  is  ignorant  of  the  hap- 
pinefs  both  of  the  foil  and  climat. 
So  great  a  difference  can  proceed  from 
noother  caufe,  but  from  the  vaft  and 
high  Mountains  which  divide  that 
Kingdom  from  the  reft  of  the  Souths 
America.  For  thefe  Hills  ftretching 
from  North  to  South,  reach  from  the 
Equinoctial  even  to  the  Streights  of 
Magellan,  and  with  a  continued  ridg 
extend  themfelves  eight  hundred  Ger- 
man Leagues.  They  who  get  up  to 
the  tops  of  thefe  Hills  which  admit 
of  any  afcent  and  paflage,  and  allow 
a  profped;  toward  the  Eaft,  perceive 
all  things  there  parcht  and  burnt  up 
by  the  heat  of  the  Sun  and  Eafterly 
Winds.  But  if  turning  themfelves 
they  caft  their  eyes  Weftward,  there 
they  find  and  ohferve  a  wonderful 
M  4  tern- 
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temperatnefs.  Hurtfull  blafts  are  fo 
excluded  from  all  that  valley ,  that 
in  all  the  province  of  Chile  and 
'Peri&i  the  names  of  Eaft- Winds  are  e- 
qually  unknown.  There  they  have 
only  South-Winds,  which  are  oo- 
cafioncd  by  that  Tide ,  which  as  we 
have  explained ,  make  the  Seas  that 
are  near  the  Shore  fet  from  South  to 
North. 


CHAP.  XXVI. 

That  in  the  Temperate  Zones  the 
Sea  Winds  are  hot,  and  the  Land 
Winds  cold, 

\  S  the  Current  of  the  Seas  and 
j[j^  Winds  in  Temperate  Zones,  is 
contrary  to  that  of  the  Torrid,,  fo 
does  it  alfo  produce  contrary  effects. 
For  that  Wind  which  there  follows 
the  Current  and  Tide  of  the  Sea,  and 
blows  from  Weft  to  Eaft,  brings  ra- 
ther with  it  heat  than  cold. 

In  gll  the  Enropean  coaft  which 

lyes 
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lyes  open  to  the  Sea,  there  is  no  Win- 
ter felt,  as  long  as  the  Sea-Winds 
blow.  It  is  true  indeed  that  fome  Sea 
Winds    are  colder  than  others,  and 
that   Jouth-Weft  are  warmer    than 
North- Weft- Winds ,   yet  whatfoever 
Winds  do  blow,  provided  they  come 
from  the  Sea,  they  occafion  no  froft, 
nor  any  remarkable  cold  ;  but  whea 
the  Land-Winds  prevail,  then  hap- 
pen great  colds.     And  it  is  obferved 
that  when  South-Winds  blow,  our  Ri- 
vers of  Tener  freeze ,   then  when  we 
have  a  North  Jea-Wind.  And  if  any 
by  a  Thermofccjte  ihall  try  whether 
in  the  Winter  time  the  South-Eaft,  or 
North- Weft- Wind  be  coldeft,  he  will 
certainly  find  the  former  to  be  colder. 
But  what  we  fay  ought  only  to  be 
underftood  of  places  near  the  Sea,  for 
it  falls  out  otherways  in  places  far 
diftant  from  it,  where  the  Winds  that 
reach  thither  lofing  the  heat  of  the 
Sea,  become  cold  Land-Winds.    And 
hence  it  is  that  the  mod  part  of  tlie 
Tra&s  of  Europe,  which  lye  in  the 
fame   climate,    are  found  fo  much 

colder 
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ceider,  by  how  much  they  are  re      re 
from  the  Ocean. 

Moreover  this  is  not  only  the  con- 
dition of  places  that  lye  near  the  Sea, 
but  much  more  pf  Iflands,  which  en- 
joy even  far  more  temperate  weather, 
than  the  coafts  of  the  Continent,  fee- 
ing they  receive  no  Land-Winds,  but 
are  on  all  hands  cheriflied  with  the 
warm  Breefe  of  the  Ocean.  There- 
fore it  is  not  to  be  wondered  at,  that 
the  Winters  are  more  mild  and  favo- 
rable in  England  und  Ireland,  than  in 
France ,  and  that  the  cold  is  not  fo 
fharp  in  Scotland 'as  in  Holland or  Ger- 
many, and  that  the  Winter  weather  is 
more  temperate  in  Iflands ,  than  in 
Lapland  ox.  Norway. 

But  if  any  one  ihould  pafs  from 
Europe  over  to  the  oppfit  coaft  of  A- 
merica  that  lyes  in  the  temperate 
Zone,  he  would  there  find  all  things 
contrary.  For  feeing  that  the  Tide 
Of  theJea  beats  not  directly  butfide- 
\vays  againft  thefe  Chores :  it  follows 
that  the  Winds  which  are  occafioned 
by  the  motion  of  the  Waters ,   blow 

not 
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not  full upon,  but  rather  pafs  by  or 
only  gently  touch  all  that  fide  of  A- 
merica.  Eafterly  or  Sea- Winds,  as  we 
faid  before  are  not  only  rare,  but  al- 
moft  unknown  in  all  the  European 
colonys  there ;  to  wit,  in  Florida^ 
Virginia,  New-Holland  and  New- 
Franci.  There  blow  for  the  moft  part 
n  v  icfe  Countreys  only  Land- Winds, 
and  they  fo  cold  in  the  Winter  time, 
that  it  may  feem  ftrange  how  fo  great 
Winters  can  be,info  near  a  diftance  of 
the  Sun.  The  Rivers  in  New-Holland 
in  one  night  freeze  fo  hard,  that  they 
may  be  fafely  paft  over  a  foot.  And 
fo  great  abundance  of  Snow  falls, 
that  fcarcely  in  four  or  five  months 
time  after  it  is  thawed  and  melted. 

Now  if  another  argument  be  ftill 
required  for  the  con6rmation  of  the 
fame  thing,  waving  the  Countreys  of 
the  Southern  Hemifphere ,  the  Nor- 
thern parts  of  the  Kingdom  oi  China 
will  readily  afford  us  an  inftance.  We 
have  faid  that  no  Eaflerly  or  Sea  Wind, 
or  but  very  rarely,do  blow  upon  thefe 
coafts,  and  that  the  Land- Winds  bear 

the 
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the  only  rule  there.  Yet  there  hap-* 
pen  fo  fierce  colds  in  the  province  of 
'Pechil  or  Pechin ,  which  lyes  not- 
withftanding  more  Southerly  than 
Spain,  the  moft  Northern  parts  there- 
of fcarcely  reaching  the  two  and 
fourtieth  degree  of  Latitude,  that 
for  the  fpace  of  four  whole  months , 
the  moft  part  of  the  Rivers  are  frozen 
fo  hard,>  that  they  bear  not  only  Hor- 
fes,  but  even  the  heavieft  laden  Carts 
and  Waggons. 

And  hence  appears  that  the  fame  is 
the  cafe  of  the  coaft  of  China,  as  of 
the  aforementioned  coaft  of  America, 
which  lyes  appofit  to  the  European 
Shores.  But  if  we  advance  to  the 
Weftern  Shores  of  North  America, 
we  fhall  there  find  the  fame  condition 
of  the  Air  and  Winds,with  that  which 
we  have  faid  is  ordinary  upon  the  Eu- 
ropean coafts. 

Now  if  we  pafs  to  our  Antipodes, 
and  the  Countreys  of  the  Southern 
Hemifpbere,  we  ihall  every  where 
meet  with  the  fame  obfcrvable  rule  j 
to  wit ,  that  the  Lands  and  Shores 

which 


the  Seas  and  Winds.  173 

which  receive  the  Current  of  the 
Sea  from  die  Weft ,  are  much  more 
temperate,  and  lefs  expofed  to  cold, 
than  the  oppofk  Shores  which  lye 
open  to  the  rifing-Sun.  Ir>  is 
true  that  in  fmaller  Iflands  this 
difference  is  not  difcernable;  but 
the  Continents  or  greater  lUands 
prdportionably  to  their  greatneife, 
do  manifeftly  enough  iliow  a  cer- 
tain and  determinate  manner  of  the 
temper  of  weather;  and  that  not 
only  upon  the  Shores,  but  more  in 
the  Midland ,  which  are  fo  much 
the  colder,  by  how  much  they  are 
more  diftant  from  the  Sea,  and  lefs 
moiftened  by  the  dew  of  the  Ocean 
or  of  other  Seas, 


CHAR 
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CHAP.  XXVII. 

How  it  happens  that  the  Sea  Winds 
are  cola  in  the  Torrid-Zone ,  and 
hot  in  the  Temperate. 

ALthough  it  may  feem  ftrange 
that  the  Seas  between  the  Tro- 
ficks  being    not  only    warm,  but 
almoft  boiling  hot,  fliould  there  pro- 
duce cold;  and  the  fame  being  much 
colder  in  the  temperate  Zones,  fliould 
notwithftanding  breath  heat ;  yet  if 
any  do  but  call  to  mind   that  which 
before  we  mentioned,  when  we  treat- 
ed of  the  original  of  Land- Winds, 
I  think  there  will  remain  no  reafon, 
why  it  fliould  pafs  for  an  abfurdi- 
ty.     For  feeing  that  the  Land  in  the 
Torrid-Zone  is  hotter  than  the  Sea, 
it  is  no  wonder  that  this  fliould  cool 
and  refrefli  that.     But  when  the  land 
which  lyes  at  a  great  diftance  from 
the  Torrid-Zone,  is  not  much  warm- 
ed by   the  Sun,    nor  can  contract 
any  heat  by  the    contact  of  Lands 

fo 
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fo  diftaot;  the  Earth  being  a  firm 
and  folid  Body,  it  is  no  way  ft  range 
that  Countreys  fo  remote  irom  the 
middle  region  ftiould  be  very  cold. 
Yet  the  Sea  on  the  other  hand  being 
a  fluid  body,  and  continually  mo- 
ving in  circuit,  and  the  motion  there- 
of extending  every  vvay,  even  to 
the  extreameft  parts  of  the  North , 
it  muft  neceflarily  be ,  that  even  the 
moft  diftant  Seas  ihould  be  affecfted 
by  the  heat  of  the  Ocean  that  is 
in  the  Torrid  Zone.  And  fo  the 
reafbn  is  clear  why  the  Sea- Winds 
within  the  Tropcks  are  colder  than 
thofe  that  blow  from  the  Land 
though  in  cold  Gountreys  they  be 
Warmer, 


CHAR 


176      The  Motion  of 

CHAR  XXVIII. 

The  reafon  why  th$  greateH  motion 
of  Winds  and  Tides  is  observed  a- 
bout  the  EquinoBials. 

UNder  the  Equinoftal  there  is 
indeed  always  a  fwelling  of 
the  Ocean,  becaufe  that  being  the 
greateft  Circle  of  all,  the  Waters 
conftantly  tend  thither  for  the  equal 
prefervation  of  ballance,  as  we  have 
before  reafoned  ,  yet  this  fwelling  is 
then  greateft,  when  the  Sun  is  there 
vertical.  For  then  the  Current  and 
motion  of  the  Sea  is  moft  impetuous, 
and  extending  it  felf  every  way ,  it 
makes  even  theremoteft  Seas  feel  the 
effe&s  of  it's  rifing.  It  is  not  then 
ftrange  that  about  the  equino&ials 
the  Seas  are  moft  agitated ,  and  that 
then  (befides  others}  are  raifed  thefe 
fearful  I  tempefts  which  are  called 
Hurricanes,  and, 

For  therefore  it  be  a  1  moft  the  vul- 
gar opinion  that  thefe  tempefts  are 

for- 
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fortuitous  and  cafual,  and  that  no 
certain  reafon  can  be  given  of  them ; 
yet  feeing  rhey  do  at  let  times,  and  in 
fet  places  for  the  molt  part  recur  f 
the  nature  of  them  ought  not  to  pafs 
far  occult.  But  that  even  as  the  o- 
ther  motions  which  happen  in  the 
Sea  and  Air  j  are  limited  by  certain 
bounds  and  laws,  fo  alfo  do  I  think 
that  the  times  and  manner  of  thefc 
Tempefls  may  be  fore-known  and 
predeterminated. 

If  therefore  ye  do  make  it  our 
bufinefs  diligently  to  inquire  into  the 
time,  when  thefe  tumults  and  fedi-^ 
tions  of  Sea  and  Winds  do  arife,  we 
fliall  find  that  it  happens  moft  about 
the  end  of  Summer,  wheft  the  Sun  is 
haflening  back  front  the  Solftices  to 
the  Equino&i^l.  For  then  happens 
the  turn  of  the  yearly  motion,  wher- 
by  (as  we  hate  faid)  the  Seas  de- 
cline from  South  to  North,  and  again 
from  North  to  South,  Now  feeing 
all  turning  or  reciprocation  occafions 
an  unequality  of  balance  or  level, 
it  muft  needs  be, -that  in  that  time 
N  when 


178      The  Motion  of 

when  the  Seas  alter  their  courfe,  and 
flow  back  again  from  South  to  North, 
or  from  North  to  South,  there  fhould 
arife  great  Storms.  But  becaufe  in 
all  places  the  cafe  is  not  the  fame, 
and  that  fome  places  are  more  difturb- 
ed  than  others ,  it  will  be  necefTary 
to  obferve  a  few  things,  from  whence 
a  comedure  of  the  reit  may  be  made. 
And  that  we  may  not  confound  to- 
gether many  kinds  of  Tempells,  we 
mail  only  treat  of  Hurricanes,  as  be- 
ing the  mod  violent  and  impetuous' 
of  all  others.  But  it  will  be  to  no 
purpofe  to  tell  what  they  are,  fince 
examples  and  hiftories  of  them  do 
every  where  occur,  Ip  is  known  that 
from  a  previous  calm,  Salt  Shores 
and  other  indications,  they  are  fore- 
known. It  is  alfo  well  known  th^t 
when  they  are  a  coming,  the  Seas  are 
whirled  round  in  a  circle.  Ncr  are 
skilful  Mariners  ignorant,  that  they 
happen  not  in  the  middle  of  the  O- 
cean,  but  only  in  places  that  are  near 
the  Land  ;  and  that  the  nearer  they 
are  toland,the  fiercer  they  arc.Where- 

fore 
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fore  prudent  mailers  of  Ships  who 
who  take  care  to  preferve  their  veflels, 
leave  the  Shored  and  Harbours ,  and 
at  that  time  put  out  to  Sea,  that  they 
may  avoid  the  danger.  Yet  I  think 
they  do  miftake  themfelves,  in  that 
they  always  diitinguiili  t  h^m  from  o- 
ther  tempefts,  as  from  [water  fpouts] 
and  thcfe  they  cat]  \Tra\ados^\  For 
they  who  are  in  the  middle  of  this 
Storm,  where  the  danger  is  fome- 
vvhat  lefs,  call  it  a  [Spout]  but  fuch 
as  are  fomewhat  more  diftant  a  Hur- 
ricane. 

It  is  likewife  to  be  obferved;  that 
as  to  us  who  live  in  the  Northern 
Hemifphere ,  the  times  of  the  year 
are  different  from  thefe  that  happen 
to  them  who  inhabit  the  Southern 
Hemifphere,  fo  likewife  the  feafoos 
of  the  Seas  motions  difagree.  Under 
the  Equator  indeed ,  the  fame  is  the 
cafe  of  both  E^uino&ials.  But  when 
in  this  our  Hemifphere  Hurricanes 
do  happen  when  the  Sun  returns  from 
the  j  ropick  ol  Cancer  to  the  Equi- 
ho&ial  j  on  the  contrary \  in  the  opo- 
N  i  fit 
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fit  Hemifphere  they  are  moft  obfer- 
ved,  when  the  Sun  from  the  Tropfck 
d£  Capricorn  again  vifits  the  Equinoc- 
tial. 

Now  then  fuppofing  what  we  have 
faid,  that  Hurricanes  do  arife  from 
the  converfion  and  turn  of  the  yearly- 
motion  of  the  Seas,  I  think  it  may 
without  any  difficulty  be  gathered  "f 
where  it  is  that  fuch  Tempefts  never 
happen,  and  in  what  places  they  do 
very  often,  and  for  moft  part  at  the 
forementioned  fet  times  occur.  Upon 
all  the  coafts  of  Europe,  and  on  that 
part  of  Affrica,  which  reacheth  as 
far  as  Cape  Verd  although  very  vehe- 
ment and  ftrong  Winds  do  often  blow 
from  the  Sea,  yet  ("for  what  I  know} 
there  were  never,  or  exceeding  rarely 
any  Hurricanes  obferved  in  thefe  pla- 
ces. For  upon  thefe  coafts,  the  chan- 
ges and  viciffitudes  of  the  yearly 
motion  do  not  occur ;  or  if  they  do ,• 
they  are  altogether  infenfible.  On 
moft  part  of  the  coafts  of  Europe ; 
there  is  but  one  general  motion  obser- 
ved, whereby  the  Seas  fet  from  Weft: 

to 
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to  Eaft,  as  we  have  already  feveral 
times  declared.  But  the  farther  we 
put  off  from  the  European  Shores  in 
our  courfe  Weftward,  the  more  is  this 
yearly  motion  perceived.  Therefore 
in  that  Jea  which  waftieth  the  oppo- 
fit  coafls  of  America ,  the  above  na- 
med Tempefls  are  anniverfary ,  and 
that  at  a  fet  time,  to  wit,  when  the 
<5eas  begin  to  flow  back  from  North 
to  Jbuth. 

And  as  (according  to  what  we  have 
faid)  the  fituation  and  motion  of  the 
<5eas  which  lye  on  the  North  of  Chi- 
na and  of  thofe  that  wafh  the  oppo- 
fit  coafls  of  North  America ,  is  the 
fame  ;  fo  like  wife  the  condition  of 
the  Currents  and  Tempefls  is  in  both 
places  alike.  When  after  the  Jummer 
folflice  the  Jfea  begins  to  flow  back 
from  North  to  Jbuth,  and  efpecially 
about  theAutumnal  Equinox  or  fome- 
what  later,  there  arife  fo  great 
<ftorms  and  Tempefls  in  the  Ocean 
that  lyes  betwixt  China  and  Japin, 
that  fcarcely*  is  navigation  in  any  o- 
ther  place  more  dangerous. 

N  5  Now 
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Now  as  we  have  faid  that  thefe 
commotions  are  more  conspicuous 
upon  the  Shores ,  and  that  at  a  fet 
fcafon,  according  as  the  Shores  are 
more  or  lefs  remote ,  and  therefore 
fooner  or  later  receive  the  Tides,  as 
in  other  places  the  fame  is  manifeft ; 
fo  efpecially  in  the  River  of  China 
which  they  call  [Che]  it  is  to  be  ob- 
ferved.  for  in  the  Mouth  of  this 
River  as  far  up  as  the  City  \Haitchew~] 
heretofore  called  \Chin$ai\  when  the 
Current  of  the  oeaj  chsngeth,  which 
happens  in  OBobe",  there  appears  fo 
great  a  Tide,  that  people  flock  thither 
from  all  places  to  gaze*  upon  it  as  a 
miracle. 

And  if  weconfider  the  Jeas  of  the 
Jbuthern  Hemifphere ,  we  fliall  find 
the  Tides  and  Tempefis  which  hap- 
pen there;  toobfeive  the  lame  courfe 
and  Period,  as  thefe  do  which  every 
where  occur  in  our  Kemifphere.  For 
upon  the  coafts  which  lye  beyond  the 
Ttoipick  o£  Cafrteo}  n,  and  look  Weft- 
ward,  there  never  happen  any  Hur- 
ricanes i  but  upon  Chores  that  look 

-  towards 
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towards  the  Eaft,  they  are  very  often 
obferved.  Upon  the  coaft  of  Chile, 
and  on  the  Weftern  Shore  of  the  Ifland 
[del  Fuego]  although  other  Tempefts 
do  appear,  yet  (tor  what  I  know) 
there  were  never  any  Hurricanes  be- 
held, when  notwithstanding  the  fame 
do  often  rage  on  the  oppofit  coaft , 
which  reacheth  from  the  mouth  of 
the  Silver  River  to  the  Streights  of 
Magellan,  and  farther.  Neither  are 
there  any  oblerved  on  that  coaft  of 
Africa  which  lyeth  to  the  Weft,  and 
reacheth  from  the  Winter  Tropick  to 
the  Cape  of  good  hope,  when  neverthe- 
lefs  they  are  often  feen  on  the  contra- 
ry Earfern  Shore,  which  is  extended 
from  the  Cape  of  good  Hope  when 
neverthelefs  they  are  often,  feen  on 
the  contrary  Eaftern  Shore,  which  is 
extended  from  the  Cape  of  good  hope, 
to  the  Ifland  Madagafiar. 

Now  what  we  have  faid  that  the 
fore  named  tempeiis  do  in  the  Spring 
time  happen  in  the  Southern  He 
phere,  ought  not  to  lofe  it's  ere 
becaufe  that  at  the  Cape  of  good  I 

N  4  trie 
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the  fame  Storms  are  obferved  alfo  in 
the  Autumn,  which  do  ftrangly  affiid: 
Sailers.  For  by  reafon  of  the  motion 
of  the  Indian  Sea  which  we  told  you 
before  does  decline  South\vard,there 
happen  every  year  about  this  Pro- 
montory two  turnings  or  converfions 
of  the  Sea.The  reafon  of  the  Tempeits 
that  there  happen  in  the  Spring  time 
is  clear*  for  that  which  we  call  Spring, 
the  inhabitants  of  that  Promontory 
call  Autumn.  But  the  Autumnal 
Storms  happen  there  from  the  turning 
of  the  Indian  Ocean  which  about 
the  time  of  the  Eq&inox,  and  after 
directs  it  s  courle  towards  that  Pro- 
montory as  hath  been  faid  before. 
But  concerning  thefe  and  fome  other 
peculiar  motions  of  the  Ocean  and 
Winds,  we  (hall  have  occafion  to  treat 
more  amp?y  in  another  place.  So  thai: 
for  our  prefent  purpofe  I  think  what 
We  have  faid  may  be  fufficient. 
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CHAP.  XXIX. 

The  way  of  making  an  Aerofcope 
or  ffleatfier-Glafs,  whereby  to  fore- 
know approaching  TemfeHs. 

S Being  that  many  have  wrote  very 
much  of  the  figns  whereby  the 
approach  and  qualities  of  future 
Winds  and  Tempefls  may  be  fore- 
known, and  yet  that  there  are  none 
who  have  prefcribed  any  way  which 
does  not  very  often  fail :  I  think  it 
will  not  be  atnifs,  here  to  infert  the 
conftrudtion  of  an  Aerofcope  or 
Weather.  Glafs,  by  none  (that  I  know 
of)  hitherto  obferved,  whereby  if  I 
miftake  it  not ,  it  may  be  moft  cer- 
tainly known,what  the  flare  and  con- 
dition of  the  Air  is,  and  if  any 
Wind  or  Temped  be  to  be  feared.  We 
have  lately  fliewn  in  a  writing  concer- 
ning light,  by  what  means  the  Alti- 
tude of  the  Air  by  the  help  of  Quick- 
ftlver  might  be  known.  And  though 
tjhere  are  fpmc  that  think  this  way 
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not  fare  enough,  feeing  that  the  con- 
dition of  the  Air  is  not  every  where 
the  fame,  and  that  according  to  the 
diyerfity  of  feafons  it  undergoes  great 
alterations,  yet  this  objection  is  io  far 
from  weakening  the  rule  and  meafure 
that  we  propofed,  that  it  docs  rather 
very  much  confirm  what  we  have  fa  id. 
For  what  happens  to  the  Air,  the 
fame  does  likewife  to  the  Quick-ftlver  ' 
contained  in  the  Tubs  or  g!afs  Pipes. 
And  as  the  Altitude  of  the  Air  is  not 
always  the  fame,  fo  likewife  the 
height  of  the  (Tuickfilver  is  not  at  all  - 
times  alike.  About  half  a  years  time 
I  obferved  the  diverfity  of  Level  in 
feveral  Glafles,and  found  that  betwixt 
the  greateft  increafe  and  decreafe 
there  was  the  difference  of  a  four- 
teenth or  a  little  larger  proportion , 
wherein  fometimes  higher  and  fome- 
times  lower  the  meafure  of  the  Air 
and  (Tuickfilver  confided. 

I  likewife  obferved  that  whenfoever 
any  Wind  or  Storm  rifes  out  of  the 
Sea,  the  height  of  the  (Tuickfilver 
does  piece  and  piece  maniieftly  fink , 
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and   that  exactly  according  to  the 
proportion  and  degrees  of  the  bla- 
ttering <5\orm.     And  when  it   abates 
and  a  calm  returns,  the  Ouickfilver 
again  afcends.    Now  feeing  that  in 
pur  Countre)  s  moft  part  of  Storms 
come  from  the  Jea,  and  that  they  are 
feldom  occafioned  by  land  Winds,  as 
)t  happens  a'fo  in  other  Countreys, 
cfpecially  where  there  are  no  Moun- 
tains ;  hence  it  is  that  when  the  Winds 
blow  from  the  Sea ,   the  (Tuickfilver 
always  mounts  up,  and  when  they 
do  again  ceafe,  or  Land  Winds  blow, 
it  again  defends.     For  feeing  that  the 
Air  which  is  over  the  Sea  ,   is  for  the 
moft  part  higher,  than  that  which 
extends  it  felf  over  the  earth,  hence 
it  happens  that  this  returning  and 
meeting  the  Sea  Air,    fliould  of  ne- 
ceifity  raifeit  higher  ;  and  this  con- 
courfe  is  the  caufe  that  thefe  gulls 
which  proceed    from  the  Land  are 
lefs    violent.  But  the  Sea-Winds  fall- 
ing down  from  a  higher  level,  and 
meeting  with  a  thinner    Air,    have 
therefore  a  more  vehement  Motion. 

further- 
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Furthermore  I  judg  this  experiment 
to  be  of  fo  great  ufefulnefs,  that  I 
know  not  if  any  other  fo  feeure  and 
proper  can  be  diviled  for  the  fore- 
telling of  Tempefts.     For  although 
we  can  not  thereby  cer  ain!y  afHix 
the  time   when  any  Tempelt*  Jhall 
happen ,  yet  if  (I  be  not  deceived) 
it  may  be  certainly  foreknown,  when 
there  is  no  danger,or  when  otherways 
the  Air  is  in  fuch  a  ftate  that  fome 
ftorm  or  Temped  may  arife.     If  the 
£Juick«filver  be  at   the  loweft,  then 
there  is  no  danger  threatned  from 
Sea- Winds.     But  if  the  fame  be  ad* 
vanced  to  it's  pitch,    We  need  not 
fear  any  Land-winds  ;  but  then  the 
Air  is  in  fuch  a  ftate  that  a  Tempeft 
may  rife  from  the  Sea  ;  if  which  do 
follow,  then  the  (Tuickfilver  fwiftly 
and  violently  defeends.  But  if  it  folr 
low  not ,  the  Quickfilver  decends  by 
degrees,   until    it  return  to  it's  fet 
meafure. 

And  I  do  not  at  all  doubt,  but  that 
if  they  who  are  at  Sea  would  care- 
fully confult  fuch  Glafles,  they  might 

from 


the  Seas  and  Winds.  189 

from  thence  colled:  more,  and  certain 
prefages,  from  whence  they  might 
clearly  know  the  ftate  of  the  Air, 
and  if  any  Temped  were  threatned 
not  only  upon  coafts,  but  evea 
alfo  and  that  perhaps  more  accurate- 
ly in  open  Sea.  For  when  the  (Tuick- 
filver  contained  in  the  Pipes ,  is  not 
fenfibly  aflerted  with  heat  or  cold, 
but  does  always  exactly  reprefent  the 
Level  and  Ballance  of  the  Air,  from 
whence  the  caufes  of  Changes  and 
<ftorms  are  to  be  fought ;  it  feems  al- 
together confonant  to  reafon  that  the 
obfervation  of  this  thing  Ihould  prove 
Very  profitable  to  Navigatours.  But 
for  my  part  as  long  as  this  experi- 
ment is  not  approved  by  the  teftimo- 
nies  of  others,  let  every  one  think  of 
it  as  he  thinks  fir,  and  I  am  fatisfted 
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